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THE  Defign  of  this  Undertaking  (of  which  now  the  firi} 
Volume  is  finifh’d)  is,  to  prefent  the  Reader  with  a 
Tranflation  of  what  is  deem’d  moft  valuable  and  cu¬ 
rious  in  the  feveral  Literary  Memoirs,  publifh’d  in  different  Pam 
of  Germany  and  the  North. 


The  Variety  of  curious  and  really  ufeful  Matters  in  the  different 
Branches  of  Science  which  thefe  feveral  Memoirs  contain  the 
Reputation  they  are  in  among  the  Learned,  and  thofe  publifh’d 
in  the  German  Language  being  inacceffible  to  moft  Readers,  feem 
Reafons  fufficient  to  juftify  the  prefent  Undertaking. 

But  this  Work  is  not  confined  to  fuch  Memoirs  alone,  as  are 
publifh’d  in  Sets  of  Volumes;  it  alfo  takes  ip  feveral  curious  and 
ufeful  Academical  DifTertadons,  publifh'd  in  Joofe  Sheets,  which 
might  otherwife  be  loft  even  to  the  Generality  of  learned  Readers- 
And  here  it  would  be  doing  the  Editor  a  particular  Pleafure  to 
mention  fome  Gentlemen,  who  have  not  only  encourag’d  this 
Work,  but  have  fupplied  the  Originals  of  perhaps  fome  of  the 
Woft  valuable  Materials  contain’d  therein;  as  particularly,  the 
Differtatipn  on  the  Philofophers  Stone,  on  Campbire ,  Amber  Me- 
t Aik  Salts,  &c.  ■  "  ' 


In  the  Execution  of  this  Work  Care  has  been  taken  to  retrench 
no  one  Circumftance,  thatfeemed  material  to  the  Subieft  in  Hand- 
Pompous  Preambles,  perfonal  Addreffes,  Matters  of  mere  Form," 
&c.  have  indeed  been  cut  off,  as  what  probably,  the  Orwinai 
Authors  themfelves,  were  they  in  this  Manner  to  publifli  their 
feveral  Performances,  would  without  Referve  have  ftruck  out. 


The  difpofing  the  feveral  Materials  under  general  Heads  might 
poffibly  be  the  more  preferable  Method;  yet  on  feveral  Accounts 
(which  would  be  needlefs  to  mention)  this  could  not  be  gone  in  to: 
However,  to  obviate  in  fome  Meafure  any  fuch  Objeftion,  a  par- 

a  2  ticular 


The  P  E  F  ACE. 

Liar  Index  is  prefix'd  to  the  ^k. 

no  be  with, 

ouf'its^ agreeable  ne  fs  with  fonte  Readers,  as  they  may  be  pleas  d 
with  an  artlefs  V ariety. 

As .»  d. 

generally  occur  in  Englifl  eligible  Way,  one  would 

Is1 theft>  >•  “ 

prefumed,  they  are  beft  known  among  the  Learned. 

A„4  now  ,1.« 

takes  muft  lae  unavoidable}  they>Miguage_may^fometim^ha^pen 

to  be  rough  and  unequal,  e>  -n  that  perhaps  it  was 

various  Perfons  employed  m  ^  ^  thefeBlemifhes:  The  over- 
not  always  a  very  eafy  M  not  only  magnify  fuch  L Rapes, 

critical  and  fqueamifh,  Zhvl  really  there  may 

but  alfo  imagine  they  di  c°  *  b  ready  t0  extenuate 

be  none :  But  the  Candid  and  in  the  whole 

and  overlook  fuch  Mifcarnages,  if  there  is  any  i  ning 

Performance  that  may  attone  for  them. 

It  only  remains  to  acquaint  the  ^  if  the 

Sick^Lft'LLuTEnTourageLnt  lhall  enable  the  Editor 
chearfullyy to  go  thro’  fo  expenfive  an  Undertaking. 
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INDEX. 

Wherein  the  feveral  Subjects  in  this  Firft  Volume  are  brought 
under  general  Heads,  alphabetically  langed. 


Aerometry,  vid.  Pneumatics. 
Agriculture. 

A  new  method  of  improving  barren-, 
ßony  and  fandy  lands ,  p.  68. 

Of  the  difeafes  of  corn ,  as  tares ,  mildew 

and  fmutt ,  129»  fecH*  r 

Some  new  experiments  made  in  bilelia  on 
the  increafeng  or  multiplying  of  corn , 
158,  feqq. 

Of  honey-dews  or  mildews ,  333,  ieqq. 

Alchemy. 

Chemical  gold  *,  or  the  tranfmutation  of 
the  bafer  metals  into  gold.  By  Phil. 
Jac.  Sachsa  Lewenheimb,  105,  feqq- 
A  Dffertation  on  the  philosopher's  ßone , 
prefix'd  by  Henfing  to  his  Demonftra- 
tiones  Chemicae  publicae,  at  Gieffo, 
Nov.  1722,  323,  feqq. 

Algebra  and  Analysis. 

The  true  proportion  of  the  circle  to  the  cir - 
cum f crib' d  fquare  in  rational  numbers • 
By  G.  G.  Leibnitz,  59,  feqq. 

A  new  method  of  detennining  expeditioußy 
the  tangents  of  curve  lines .  By  D.  T. 
182,  feqq. 

A  new  method  of  determining  the  maxima 
and  minima.  By  D.  T.  219,  feqq. 

A  method  of  determining  either  the  qua¬ 
drature  or  the  impoffibility  thereof  in  a 
given  figure-,  terminated  by  right  lines 
and  a  geometrical  curve.  By  D.  T. 

4’  kqq.  .  ..  . 

A  juridico  -  mathematical  Meditation  on 
rebate  at  fimpU  intereß .  By  G.  G.  L. 
416,  feqq. 


Anatomy. 

Some  new  anatomical  aifccvci  les,  as  of  the 
hymen,  the  menfirual  vejjels,  6^0.277* 
feqq. 

An  obfervation  on  the  method  of  pref  erv¬ 
ing  anatomical  preparations  in  liquors. 

By  Chrift-  Jac.  Trew,  446>  feqq- 

Animal  Oeconomy. 

An  experiment  concerning  the  optic  nerve. 

By  Dan.  Bernouilli,  63,  feqq. 

An  obfervation  on  the  integument ,  pecu¬ 
liar  to  the  membrane  of  the  tympanum  of 
foetus's.  By  Chrift.  Jac.  Trew,  4y3,  feq. 
Some  anatomical  obfervatiens  on  the  ßruc- 
ture  of  the  biliary  veffels ,  and  motion  of 
the  bile.  By  Joh.  Bohnius,  6,  feqq. 

An  obfervation  about  the  confiituent  parts 
of  the  blood.  By  Joh.  Bohnius,  96,  leq 

Architecture. 

A lew  rules  for  the  con  fervat  ion  of  heat  in 
rooms .  By  Emanuel  Suedenborg,  122, 
Astronomy. 

A  twofold  dir  eft  method  of  dividing  a  Se¬ 
micircle  in  a  given  ratio  •,  whereby 
Kepler’.*  problem  about  finding,  the 
places  of  the  planets  at  any  given  time  is 
folv'd.  By  Jac.  Hermann,  194,  feq. 

A  general  method  of  determining  the  points 
of  ßation  of  the  planets  in  their  orbits. 
By  Jac.  Hermann,  227,  leqq. 

A  defer iption  of  a  new  and  very  uncommon 
phenomenon  cbferv'd  in  the  heavens  in 
the  beginning  of  fpring-,  1683,  at  Paris. 
By  Joh.  Caffini,  237,  feqq. 
Corresponding  obfervatiens  of  the  eclipjes 

of  Jupiter’*  Satellites  tn  different  parts 


vi  INDEX. 


cf  Europe,  with  remarks  thereon  ;  as 
alfo  a  remark ,  wherein  in  particular  if 
deduced  the  whole  extent  of  Europe  in 
longitude ,  &c.  Er  Jof.  Nie.  (ie  L’ifle 
and  Lud.  de  L'ifle  de  ia  Croyere, 
24^,  feqq. 

Chemistry. 

On  the  feparation  of  fait  and  frefij  water , 
and  a  new  kind  of  chemical  feparation. 
By  G.  G.  L.  if  7,  feqq. 

Several  chemical  experiments  and  obferva- 
tions.  By  Oiaus  Borrichius,  358,  fcq. 

A  differtation  on  metallic  falts  ;  together 
with  their  ufes  in  phyfecs ,  chemiftry , 
medicine  and  furgery.  By  Godfrey 
Rothens,  421,  feqq\ 

Several  experiments .  By  Oiaus  Borri¬ 
chius,  448,  feqq. 

Experiments  wherein  is  plainly  fitoown, 
that  the  pulvis  pyrophorus,  otherwife 
call'd  Horn  berg’j  phofipherus,  takes  fire 
in  the  fame  manner ,  as  quick-lime,  when 
moiften*  d,  heats.  By  Joh.  Godofr. 
Teske,  460. 

Chronology, 

A  Chronological  enquiry  into  the  periodical 
revolution  of  the  comet ,  An.  1668  and 
An.  1702.  By  Alphonfus  des  Vig- 
noles,  1 67,  feqq. 

Criticism,  vid.  Philology. 

Geograph  y. 

Of  the  true  meaftre  of  a  Copenhagen  foot 
and  ell ,  the  magnetic  variation ,  and  of 
the  longitude  and  latitude  of  Copenha¬ 
gen,  &c.  By  Erafmus  Bartholin, 
256,  feqq. 

Gnomonigs. 

An  inftr  ument  for  defer  thing  all  forts  cf 
fun-dials  ;  and  another  inftrument  for 
exactly  finding  when  it  is  noon.  By 
Leutmann,  439,  feqq 

Hydraulics. 

A  new  kind  of  lamp.  By  Joh.  Chrifto- 
phorus  Sturmius,  261,  feqq. 


Hydrology. 

Different  methods  cf  making  fea -water 
freßj,  65. 

Levelling. 

A  new  fort  of  Levi  l.  By  N-  Hartfoeker, 

353,  feqq- 

Literary  History. 

The  invention  of  the  microfcope  ;  together 
with  feme  microscopical  observations. 
By  Phil.  Jac.  Sachs  a  Lewenheimb. 

47,  feqq- 

Miß  or y  of  the  invention  of  the  phofphorus. 
By  G.  G.  L.  73,  feqq. 

Logic. 

Reflections  on  knowledge ,  truth  and  ideas . 
By  G.  G.  L.  569,  feqq. 

Manufactures. 

Of  the  manufacture  cf  china-ware,  232,  f. 
Mathematics,  vid.  Algebra  and 
Anal  Ys  is. 

Mechanics. 

An  experimental  differtation  on  the  direc¬ 
tion  of  heavy  bodies  in  a  fpherical  vor¬ 
tex,  and  on  the  figure  cf  the  nucleus. 
By  G.  B.  Bülffinger,  134,  feqq. 

A  new  and  eafy  fort  cf  wheel  carriage  for 
great  loads,  263, 

Two  new  mea  fures  fubfervient  to  mechani¬ 
cal  practice.  By  Chriftopher  Polhem, 
275,  feqq 

An  efifay  on  the  nature  and  remedies  of 
fir  ich  on  in  machines ,  anfing  from  the 
fupennceffion  of bodies.  By  G.  G.  Leib¬ 
nitz,  281,  feqq. 

Of  the  me afu.r es  or  laws  cf  t he  forces  of 
bodies.  By  M.  J.  Hermann,  374,  feq. 
406,  feqq. 

A  method  of  bringing  up  young  children 
by  hand,  147,  feqq. 

Medicine. 

A  medical  differtation  on  camphire.  By 
Ghriltianus  Henricus  Haenei,  289/eq. 
A  remedy  in  an  atrophy  of  the  eye ,  toge¬ 
ther 


I 


INDEX. 


ther  with  obfervations  thereon .  By  J. 
G.  Elfnerus,  94,  feqq. 

Of  the  cure  of  the  bite  of  a  mad  dog ,  101, 
feqq. 

A  new  method  of  curing  the  gout.  By 
Dr.  Conrad  Barthold  Behrens,  149, 
feq. 

Of  a  milk-diet ,  as  a  fpecific  in  the  gout. 
By  Phil.  Jac.  Sachs  ä  Lewenheimb, 
184,  feqq. 

A  Jpecific  in  the  pletirify.  By  Dr.  Petr, 
ä  Caftro,  201,  feq. 

Pfhe  Elephantiafis  and  Phthiriafis  curd 
by  mercury.  By  Joh.  Lindeftolpe,  225, 
feqq. 

An  obfervation  on  medicated  whey.  By 
Georg.  Frid.  Gutennann,  339,  feqq. 

A  very  eafy  and  cheap  remedy  in  a  gan¬ 
grene.  By  Tho.  Bartholin  j  together 
with  obfervations  thereon.  By  Phil. 
Jac.  Sachs  a  Lewenheimb*  438,  feqq. 

*ïhe  oil  and  gall  of  vipers  excellent  opthal- 
mics}  &c.  By  GeOrg.  Wolfgang. 
"Wedelius,  4^6,  feqq. 

Metallurgy. 

Of  the  iron-works  at  Malmitz^  near 
Sagan,  in  the  principality  of  Glogau 
in  Silefia,  ii6*  feqq. 

Meteorology. 

An  account  of  florins  of  hail  and  thunder 
in  different  parts  of  Europe  ,•  together 
with  fome  hiß  or i cal  reflexions  on  Light¬ 
nings  I ,  feqq . 

Of  a  ball  of  fire  which  was  feen  in  Silefia, 
Laufnitz,  Poland,  Pruffia  and  Hun¬ 
gary,  Aug.  10,  1717  ,•  together  with 
biflorzcal  refieXions  thereon ,  78,  feqq. 

An  effay  towards  an  account  of  the  aurora 
borealis.  By  F.  R.  Chr.  Maier,  84,  feq. 

A  new  hypothefis  about  vapours.  By  J. 
Chauvinus,  103,  feqq. 

Plow  vapours  and  other  bodies ,  which  on 
account  of  their  bollownefs  float  in  the 
air ,  may  be  rais'd  therein.  By  G.  G.  L. 
124,  feq. 


An  account  of  the  great  fog  in  Oftober, 
1 717  i  with  reflections  thereon ,  2i7,feq. 
Mi  NER  ALOGY. 

Of  the  ore  of  quickfilver.  By  Eric  Od- 
helftierna,  97,  feq. 

Natural  History,  k?c.  v.  Zoology. 
Of  the  reputed  Silefian  cotton ,  45,  feqq. 
Some  indications  of  the  deluge  in  Sweden. 

By  Emanuel  Suedenborg,  66 ,  feqq. 

Of  the  fugar-plantations  in  Brafil,  I44,leq. 
Of  the  culture  of  tobacco  and  the  planting 
of  madder,  &c.  /«Silefia,  191,  feqq. 
Vegetable  gold.  By  Phil.  Jac.  Sachs  a 
Lewenheimb,  174,  feqq. 

Of  the  Hungarian  Vines,  178,  feqq. 

Of  the  nature  and  preparation  of  Sperma 
Ceti.  By  Joacfwm  Georg.  Elfnerus. 
180,  feqq. 

Of  the  German  Moxa.  By  Georg.  Wolf¬ 
gang.  Wedelius,  242,  ieqq. 

Of  the  Coral  fifloery,  &cc.  259,  feqq. 

Of  the  nature  of  amber  and  experiments 
thereon ,  264,  feqq. 

An  account  of  tea  and  the  manner  of  pre¬ 
paring  it,  &C.  266,  feqq. 

Of  the  bones  of  the  animal ,  which  the 
Ruffians  call.  Mainont.  By  Bafilius 
Tatifchow,  269,  feqq. 

Of  the  Benjamin  and  camphire  trees.  By 
Hermann  Nicolaus  Grim,  273,  feqq. 

Of  the  maturation  of  amber ,  and  the  bring¬ 
ing  of  it  to  perfeXion ,  both  by  art  and 
nature.  By  Nathan.  Sendeiius,  340, 
feqq. 

Oj  the  foftncfs  and  various  contents  of  am¬ 
bers.  By  Nathan.  Sendeiius,  360,  feqq. 
An  obfervation  of  the  true  original  rf  the 
Kermes  grains ,  of  which  the  purple 
and  fcarlet  dyes  are  made ,  366,  feqq. 

Of  the  family  and  various  properties  of 
amber.  By  Nathan.  Sendeiius,  3  8  9,  feq. 

A  deferiptien  of  a  burning  and  medicinal 
fpring  in  Poland.  By  Conrad  us,  chief 
phyfician  to  the  Queen  j  to' get  her  with 

an 
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t-  an  explication  óf  the  phenomena  thereof. 

By  M.  Denis,  454;  ^qq. 

Optics. 

The  grand  principle  of  optics ,  catoptrics 
and  dioptrics.  By  G.  G.  L.  no,  feqq. 

Of  a  very  fwiple  kind  of  micrometer.  By 
G.  Kirchius,  18B,  feqq. 

Philology. 

A  ßort  sketch  of  reflexions  on  the  originals 
of  nations,  chiefly  taken  from  their  lan¬ 
guages.  By  G.  G.  L.  32,  feqq. 

Deaf  and  dumb  perfons  made  to  hear  and 
fpeak.  By  Dr.  Petrus  a  Calfro  ;  to¬ 
gether  with  obfervations  thereon.  By 
Philip.  Jac.  Sachs  ä  Lewenheimb,  151, 
feqq. 

Of  the  origin  and  ancient  feat  of  the  Scy¬ 
thians.  By  Theophilus  Sigefridus 
Bayerus,  160,  feqq. 

Of  the  fituation  of  Scythia,  fuch  as  it 
was  in  Herodotus*!  days.  By  T.  S. 
Bayerus,  203.  feqq. 

Of  the  origin  of  the  Efthonians,  Finns, 
and  Laplanders.  By  Olaus  Rudbeck. 
306,  feqq. 

Philosophy,  vid.  Logic,  and  Pneuma- 

TOLOGY. 

Pneumatics. 

Of  the  different  forts  of  morefenfible  ba¬ 


rometers ,  and  of  a  new  kind  ff  them  and 
their  ufes.  Bf  Qd  B.  Bulffißger,  8,  feq. 

An  aerometrical  effay  towards  the  im¬ 
provement  of  the  thermometer.  By  S. 
Klingenitierna,  69,  feqq. 

A  mathematico-phyfical  effay  towards  find¬ 
ing  the  height  of  the  atmofphere,  176/.  I 
Pneumatology. 

A  differt ation  on  the  ignorance  of  the  hu¬ 
man  foul ,  as  to  its  own  nature ,  parti¬ 
cular  time  of  its  beginning  to  exiß ,  the 
manner  of  its  union  with  the  body , 

By  Peter  van  Mukhenbroek,  21,  feqq. 

Surgery. 

An  obfervation  and  experiments  about  the 
external  ufe  of  fpirits  of  wine  in  flop¬ 
ping  hemorrhages ,  198,  feqq. 

Zoology. 

Of  the  mermaid ,  (Ac.  By  Tho.  Bartho¬ 
lin,  1 18,  feqq. 

Some  bints  towards  the  choice  and  order¬ 
ing  of  cows  for  the  greater  increaf  ï  of 
milk ,  (Ac.  1 8  6,  feqq. 

ïhe  dtffeiïion  of  a  mole.  By  Guntherus 
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An  Account  of  Storms  of  Hail  and  Thunder  in  different  'Parts  of 
Europe ;  together  with  fome  hiflorical  Reflexions  on  Lightning. 

From  the  Breflaw  Collection,  An.  1717.  Clafs  IV.  Article  I.  p.  62. 

T ranflated  from  the  High  Dutch. 

I  N  the  month  of  July,  in  particular,  Anno  1 71 7,  as  there 
happen’d  dreadful  ftorms  of  hail  and  thunder  in  diffe¬ 
rent  parts  of  Europe ,  fo  it  may  feem  no  fruitlefs  attempt 
to  be  fomewhat  the  fuller  in  our  accounts  of  them. 

On  the  firft  of  July ,  at  Hamburg  and  the  adjoining  ftJtotr®sn^th^ 
parts,  the  ftorm  was  ufhered  in  about  noon  with  a  Hmbttrg. 
hurricane,  which  was  accompanied  with  a  peal 
of  rain,  dreadful  thunder  and  lightnings,  and  with 
hail-ftones  of  a  prodigious  fize:  The  flafh  ftruck 
upon  St.  Peter’ s  fteeple,  fhatter’d  the  hand  of  the  dial-plate  in  two  diffe¬ 
rent  places,  and  fplit  two  beams  on  which  the  bells  hung.  A  young  lad, 
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of  about  14  or  15  years  of  age,  who  fat  deeping  in  a  chair,  was  fo  ftunnM 
by  the  thunder-clap,  as  to  become  quite  fenfelefs,  and  it  was  dome  time 
before  he  came  to  himfelf  again,  and  that  with  difficulty,  and  by  the  ufe  of 
proper  medicines. 

The  fruits  of  the  earth,  in  thefe  parts,  were  entirely  deftroy’d  and  beat 
down  by  the  hail.  In  Juliers ,  about  the  fame  time,  there  alfo  fell  hail- 
Hones  of  the  bignefs  of  hen-eggs. 

At  Seidenberg ,  on  the  borders  of  Bohemia  and  Laujjhitz ,  not  far  from 
Zittau ,  on  the  iecond  of  July,  about  three  in  the  afternoon,  the  thunder 
beat  into  the  church  in  time  of  divine  fervice,  greatly  fhatter’d  the  gabel- 
end  timbers,  and  beat  down  about  30  boards  in  both  the  corners,  kill’d 
feven  perfons  near  the  organ-loft,  and  hurt  about  50  more. 

July  2,  not  far  from  Eft  amp  es ,  near  Paris ,  the  hail  did  not  only  do  a 
deal  of  damage,  but  the  lightning  kill’d  a  man  and  two  horfes ;  as  the 
father  and  the  fon  fought  to  fhelter  themfelves  from  the  hail  under  a  wag¬ 
gon  laden  with  wine,  the  lightning  beat  upon  it,  ftruck  the  father  dead, 
and  confum’d  fome  of  the  butts.  About  the  fame  time  the  hurricane  did  a 
great  deal  of  damage  on  the  fea-coafts  of  France ,  and  m  Avignon. 

_  In  the  kingdom  of  Naples  the  rain,  the  thunder,  and  large  hail-ftones 
did  confiderable  damage,  efpecially  to  the  grapes  *  and  to  avert  thefe  cala¬ 
mities  public  prayers  were  put  up.  At  the  fame  time  this  ftorm  raged 
moft  violently  near  Reggio  in  Calabria,  where  the  large  hail-ftones  deftroy’d 
all  the  country  along  the  iea-coaft  lor  20  miles  together,  kill’d  upwards 
oi  300  perfons,  and  wounded  a  great  many  more. 

On  the  7th  and  8th  of  July  the  hail  greatly  damaged  the  fields  and 
gardens  about  JVarfaw ,  near  Prafnick  and  Obory.  The  hurricane  beat 
down  an  alehoufe  in  Jezier ,  by  which  accident  feveral  people  were  kill’d. 
On  the  10th,  the  lightning  beat  60  times  into  Choczim  in  Moldavia,  and 
laid  feveral  houfes  in  allies.  On  the  nth  and  12th,  by  a  dreadful  ftorm 
oi  thunder  and  hail,  the  fruits  of  the  earth  and  the  vines  fufter’d  confide- 
rably  in  Auftria,  particularly  about  Peters- Dorff,  Me  iling,  &c.  Ab.  uu 
Belgrad  on  the  13th,  between  five  and  fix  in  the  evening,  there  was  for 
two  hours  as  dreadful  a  ftorm  of  wind,  hail  and  thunder,  as  ever  happen’d 
in  the  memory  of  man^  it  forced  two  fnips  from  their  faftenings  to  a 
bridge  on  the  Danube,  kill’d  four  horfes,  overturn’d  into  the  rive r  fome 
baggage-waggons  with  their  horfes  and  oxen,  funk  two  barks'  laden  with 
warlike  ftores  and  provifions,  and  drove  from  her  moorings  a  Turkt  do 
galley  of  18  guns.  0  '  J 

On  the  15th,  near  Leipzig  there  came  from  the  weft  a  terrible  ftorm  of 
thunder  and  hail,  which  Jafted  about  half  an  hour,  and  chiefly  lh^ed  for  a 
mile  and  a  half  to  the  weft  of  the  town,  and  a  mile  to  the  eaft;  Ihe  hail- 
ftones  were  bigger  than  pidgeon-eggs,  nay,  many  of  them  as  bigas  hen- 
eggs,  and  befet  with  feveral  points  and  angles  >  fo  that  the-  windows  to 
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the  leftward  were  all  broke  to  pieces,  and  their  bars  {truck  out,  and  the 
damage  computed  at  about  1000  rixdollars:  But  the  fruits  of  the  earth 
buffer’d  more  confiderably  by  this  itorm,  being  all  irrecoverably  beat 
down  to  the  ground :  It  is  here  obfervable  that  the  tradl  of  this  ftorm  of 
hail  did  not  extend  above  four  foot  in  breadth.  Eight  days  after,  the  like 
hail-ftones  fell  at  Sckeuditz ,  two  miles  from  Leipzig. 

As  on  the  16th  of  July,  the  weather  was  very  clofe  and  fultry  ( by  which  A  Storm  0e 
is  not  meant  any  remarkable  degree  of  heat  by  the  thermometer,  but  TJ.un<le‘ at  F?‘ 
barely  an  uneafy  fenfation  of  it  among  animals,  ÖV. )  lb  after  midnight  **''**' 
there  arole  a  violent  ftorm  of  thunder,  with  a  peal  of  rain,  that  conti¬ 
nued  at  the  fame  pitch  for  a  whole  hour:  After  this  it  abated  a  little*, 
but  about  fix  in  the  morning  it  came  on  again  ftill  heavier,  and  then, 
which  is  obfervable,  there  was  little  or  no  wind  ftirring  ;  the  clouds  were 
very  thick  and  lowring,  moving  from  weft  to  eaft,  and  every  moment 
threaten’d  fome  terrible  difafter:  At  times  it  rain’d  a  little ;  but  ail  of  a 
fudden  there  arofe  a  dreadful  ftorm  of  thunder  and  lightning,  that  beat 
upon  the  fteeple  of  Epperies  with  a  prodigious  crafh:  At  this  time  the 
Author  was  in  his  ftudy,  and  he  obferv’d  the  flafli  come  from  the  eaft  in 
form  of  a  fiery  ball ;  and  in  this  form  it  fcarce  continued  a  fecortd  of  time, 
but  fprung  into  a  thoufand  pieces,  and  with  a  dreadful  explofion  fell  upon 
the  fteeple,  as  above.  1'his  fteeple  is  built  four  fquare  and  pretty  high, 
and  ftands  at  the  weft  end  of  the  Church ;  after  that  the  lightning  had 
fplit  one  of  the  roof-timbers  towards  the  eaft,  and  tumbled  down  fome 
rows  of  tiles,  and  at  the  fame  time  demolifh’d  the  weft  fide,  and  rent 
downwards  the  north  wall,  without  endamaging  the  fouth  fide,  it  paffed 
along  an  iron  wire  fattened  to  the  hammer  of  a  bell,  and  after  breaking  an 
iron  wheel  in  the  clock-work,  it  flew  into  the  open  air  thorough  the 
fouth  dial-plate,  and  bent  the  hand  outwards :  Here  again  it  ran  down 
along  another  iron  wire  which  came  from  the  top  of  the  fteeple,  and 
reached  below  to  a  little  bell,  and  only  left  on  the  outfide  of  the  fteeple 
a  black  fpot,  without  burning  a  fmall  cord  faftened  to  the  end  of  the 
wire  *,  and  after  that,  it  paffed  over  to  the  oppofite  wall,  tore  out  a 
corner-ftone,  and  made  its  way  again  thro’  a  fmall  crevice  into  the  con¬ 
cavity  of  the  fteeple;  from  whence  it  efcaped  thro’  a  lower  window 
into  the  open  air,  and  only  left  a  brand  behind  it*,  but  there  was  perceiv¬ 
able  a  ftrong  fulphurous  fmell,  and  the  iron  wires  were  obferved  to  be 
broken  in  pieces,  and  almoft  glowing  hot.  In  the  middle  ftory  of  this 
fteeple  are  hung  thofe  bells,  which,  according  to  the  cuftom  of  this 
country,  are  ufually  rung  in  times  of  great  ftorms :  At  a  fouth  window  of 
this  ftory,  on  which  fide  the  laft  mention’d  wire  goes  down,  and  along 
which  the  lightning  ran,  flood  a  man,  who  was  obferv’d  to  drop  down  all 
of  a  hidden,  and  was  fuppos’d  to  be  thunder-ftruck,  but  really  was  not  *, 
for,  upon  opening  a  vein  he  recover’d,  without  any  perceivable  hurt. 
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It  is  to  be  obferved,  that  the  end  of  the  wire,  to  which  the  cord  was 
fattened,  retted  upon  the  above-mention’d  corner-ftone,  fo  that  the  light¬ 
ning,  after  patting  along  the  wire,  mutt  neceffarily  light  on  the  ftone: 
Now  whether  this  was  the  realon  of  its  entering  the  wall,  or  rather,  oy 
the  end  of  the  iron- wire,  on  account  of  a  peculiar  fympathy  between  iron 
and  lightning,  mutt  be  left  to  others  to  determine',  tho  the  latter  feems 
more  probable :  For,  in  a  ftorm  of  thunder,  in  1673,  the  lightning  ran 
down  quite  along  the  fame  wire,  which  then  happen’d  to  be  of  a  greater 
length,  without  the  faid  corner-ftone  being  oppofite  to  it. 

From  what  has  been  faid,  it  feems  to  be  very  evident,  that  what  is 
lifv^uer'bolt  commonly  call’d  a  Thunder-bolt ,  is  a  mere  empty  conceit  without  any 
foundation  in  nature  •,  fince  all  the  phenomena  of  lightning  may  eafily  be 
accounted  for  from  the  foie  accentton  of  a  comparer  fulphureo-nitrous 
matter :  And  he,  who  confiders  at  the  fame  time  the  power  of  the  phlo- 
giftic  matter  in  the  futton  of  metals,  ( of  which  Dr.  Stahl  has  treated  very 
learnedly)  and  the  force  of  the  fun-beams  colleded  in  the  focus  of  a  burn- 
ing-glafs,  whereby  gold  itfelf  is  calcined  i  and  how  gold-fmiths  can  in  a 
moment,  by  directing  the  flame  by  the  blaft  of  a  blow-pipe,  melt  down 
their  metal  •,  and  in  fine,  how  Aurum  fulminaris  breaks  in  pieces,  and  that 
with  a  prodigious  explofion,  every  thing  that  oppofes  it,  may  eafily 
perceive,  that  we  need  not  have  any  recourfe  to  the  notion  of  a  thunder¬ 
bolt.  So  far  this  account. 

Reflexions  on  As  it  is  none  of  the  leaft  difficulties  in  nature  to  give  a  rational  account 
S-ightmng.  of  lightning,  which  is  only  to  be  deduced  from  the  phenomena  •,  and  as 
thefe  again,  on  account  of  many  obftacles,  are  not  fo  eafily  and  evidently 
to  be  obferv’d,  fo  it -will  be  the  more  necefiary,  carefully  to  fet  down  all 
the  hiftorical  data ,  that  can  pofiibly  be  collected,  in  order  to  a  clear  con¬ 
ception  in  this  matter.  It  may,  therefore,  be  no  fruitlefs  attempt  to  give 
a  fhort  abftradof  the  above-menticn’d  eflfeds  and  phenomena  of  light¬ 
ning,  and  -fubjoin  it  to  thefe  obfervations. 

Nature  of  Ligin-  From  the  above  relations  -it  appears.  ï  .  That  lightning  is  a  real,  manifeft, 

fiery  fubftance.  2.  That  its  matter  is  of  the  lulphureous  kind.  3.  That 
generally,  and  perhaps  at  all  times,  a  greater  quantity  of  igneous  matter 
is  fet  on  fire  than  adualiy  ftrikes,  and  that  of  this  burning  mafs  the  moft 
concentred  part  only  comes  down  to  the  earth.  4.  That  from  this  we 
may  probably  infer,  that  not  all  fuch  accended  matter  produces  an  adual 
lightning,  but  often  times  only  a  bare  flaffi.  5.  That  lightning  is  an 
incomparably  fubtile  and  highly  penetrating,  adive  fire.  6.  That  one 
and  the  fame  particular  lightning  both  rends  and  melts  down  bodies,  and 
alfo  burns  them,  as  iufficiently  appears  by  the  brand.  7.  That  the  power 
of  lightning  is  greater  in  rending  and  diffolving  hard  and  compad  bodies, 
than  fetting  them  on  fire,  unlefs  the  fubjeds  be  very  apt  to  take  fire,  as 
gun-powder,  ftraw,  hay,  refinous  wood,  &c.  to  which  tided  probably  the 
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burnino-,  o-rofs,  fiery  matter  itfelf,  that  tails  down,  may  contribute  fomc* 
thino'.  Ö  8Ö  When  the  matter  of'  lightning  is  kindled  at  a  greater  height, 
it  does  not  come  down  perpendicularly  but  goes  off  tranfverfely, and  jpends 
itfelf  aloft  in  the  air  ^  tho’  it  is  not  to  be  denied,  but  that  the  different 
Dofitions  of  the  clouds  may  contribute  fomething  to  this  diverfity-,  as  has 
been  often  obferved,  that  when  the  ftorm  has  for  fome  time  continued  to 
come  diredtly  downwards,  at  laft  its  direftion  becomes  oblique  and  trani- 
verfe,  and  gradually  the  whole  evaniffies.  9.  That  the  principal  efficacy 
of  lio-htnino-  is  owing  to  its  motion,  as  in  its  velocity  it  exceeds  all  othei 
things  except  light.  10.  That  lightning  exerts  its  rending,  penetrating, 
melting,  and  burning  force  according  to  its  ftroke  on  this  or  the  otner 
body  •,  feeing,  when  it  comes  down  unrefifted  on  bodies,  it  does  them  no 
great  harm,  whereas  things  that  ftand  in  its  way,  and  the  place,  where  it 
hrft  falls,  fuffer  moft.  it.  That  lightning,  on  account  of  its  angular 
motion  ftrikes  with  greateft  force  not  only  on  high  places,  fteeples,  houfes, 
and  trees,  but  likewife  readily  both  on  comparer  and  rarer  bodies.  12. 
That  when  it  thus  comes  down  on  any  thing,  it  often  fallens  on  its  whoie 
extent,  and  even  continues  its  courfe  thro*  narrow  apertures,  and  this 
evidently  refutes  the  notion  of  a  thunder-bolt,  and  the  above  inltance  of 
the  wire  evinces  it  Hill  further.  And  here  we  may  alledge  another  remark¬ 
able  and  exaótly  fimilar  inftance,  which  happened  at  Brcflaw  in  1714,  on 
June  21, about  nine  in  the  evening-,  at  which  time  the  lightning  beat  into 
St.  Elizabeth's  fleeple,  fplit  fome  beams,  paffed  thro’  the  lalle  ceiling,  and 
efcaped  out  at  the  window-,  and  it  alfo  faften’d  on  the  long  wires,  Kac  1- 
ino-  from  the  place  where  watch  is  kept,  and  with  which  they  ufually  ring 
for  a  fignal  a  fmall  bell  that  hangs  in  the  fexton’s  houfe  below  -,  it  actually 
broke  in  pieces  one  iron-wire,  but  pafs’ d  along  the  other,  without  quite 
reaching  the  earth,  into  the  open  air  in  a  right  angle  thro’  a  very  imall  cre¬ 
vice  -,  it  paffed  dire&ly  over  to  about  the  diftance  of  40  foot  into  the  fexton  s 
houfe,  where  it  fplit  the  wooden  mantle-piece-,  and  at  laft  it  got  out  into 
the  open  ftreet  thro’  the  oppofite  window.  13.  That  by  means  of  this 
fwift  motion,  and  the  concomitant  expanfive  igneous  force  of  lightning, 
the  air  is  very  violently  divided  and  put  into  a  great  commotion  ,  confe- 
quently,  its  gyri  and  rotations  on  the  great  number  of  thick  clouds  that 
pafs  alon0-  muft  neceffarily  caufea  ftrong  and  continued  found,  which,  the 
more  ancf the  offner  it  is  reflected,  the  more  violent  is  the  thunder;  as  for 
inftance,  among  ridges  of  mountains,  in  towns  and  even  in  homes. 
14.  That  the  receptacle  of  this  matter  of  lightning  is  commonly  thick 
clouds  pregnant  with  rain,  which,  when  they  have  difcharged  their  ftoies, 
deprive  the  lightning  partly  of  its  matrix  and  partly  of  its  mek. 
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Some  anatomical  Obfervations  on  the  Structure  of  the  Biliary  Vei-* 
fels  and  Motion  of  the  Bile.  From  the  Abta  Erud.  An.  1682.  p.  20. 


Tranßated  from  the  Latin, 


The  Gall- Wad - 
der  communicat¬ 
ing  with  the  He¬ 
patic  Dudt. 


Experiment  I. 
In  an  Ox. 


Experiment  II. 
In  a  Calf; 


Experiment  III. 
In  a  Man,  a  Hug 
ami  an  Ox. 


Plate  I.  Fig.  1. 


THAT  the  neck  of  the  gall-bladder  fends  forth  confiderable  branches, 
befides  that  mention’d  by  Glijfon,  the  Collegium  Amfielodamenfe ,  and 
Blafius,  into  the  fubftance  of  the  liver,  or  rather  receives  them 
from  thence  •,  nay,  that  fome  of  thefe  communicate  with  the  hepatic  dubt 
appears  by  the  following  experiments. 

In  a  bullock’s  liver  it  was  feveral  times  obferv’d,  that  upon  blowing 
thro’  the  cyftic  dubt  till  the  gall-bladder  was  quite  inflated,  the  wind  paf- 
fing  thro’  different  parts  of  the  concave  fide  of  the  liver,  return’d  thro’ 
the  duëlus  hepaticus.  It  is  true,  this  experiment  fail’d  two  or  three  times 
in  fubjebts,  whole  livers  were  Huffed  with  a  calculous  and  tartarous  matter ; 
but  in  other  founder  livers  the  event  was  more  fuccefsful. 

Upon  fqueezing  all  the  bile  out  of  the  gall-bladder  of  a  calf,  and  mak¬ 
ing  a  ligature  on  its  dubt,  at  its  inofculation  with  the  dudius  hepaticus ,  to 
prevent  the  palling  of  any  gall  into  the  bladder,  and  then  injecting  warm 
water  into  the  hepatic  dubt;  part  of  this  water  paflfed  into  the  bladder, 
remarkably  diftended  it,  and  gulh’d  out  at  a  wound  made  in  it. 

Upon  opening  the  cyftic  dubt  in  a  man,  a  dog,  and  an  ox,  at  its  conti¬ 
nuation  with  the  liver,  I  obferv’d  feveral  orifices,  which  Blafius  and  thofe 
of  Amßerdam  obferv’d  only  in  an  ox,  as  the  mouths  of  fo  many  biliary 
vefiels;  yet  their  number  differ,  as  fometimes  three  in  a  dog,  five  in  a 
man  ;  and  in  an  ox,  fometimes  a  greater  number,  as  twelve,  and  fome¬ 
times  a  idler,  as  eight,  and  very  lately  live  only  •,  their  courfe  is  fome¬ 
times  longer,  and  fometimes  fliorter,  and  they  generally  penetrate  pretty 
obliquely  into  the  coats  of  the  meatus  cyfticus  ;  in  a  dog  and  a  man,  it  is 
true,  they  are  capable  of  admitting  a  probe :  And  hence  they  feem  to 
be  either  the  origin  or  infertion  of  peculiar  veflels,  whofe  progrefs  could 
not  be  further  traced  by  reafon  of  their  exceeding  fmallnels :  But  in 
an  ox,  a  fubjebt,  on  account  of  its  bulk,  more  proper  for  this  purpofe,  be¬ 
fides  the  other  meatus’s  of  the  cyftic  dubt  that  run  into  the  fubftance  of 
the  liver,  two  veflels  of  larger  orifices  arifing  from  its  oppoflte  fides,  and 
but  flightly  dipping  into  the  fubftance  of  the  liver,  proceeded  to  the  firms 
of  the  duElus  hepaticus  in  fuch  manner,  as  to  give  the  freeft  admiffion  both 
to  the  probe  and  blow-pipe,  from  the  neck  of  the  bladder  as  far  as  the 
dulcius  hepaticus.  In  another  liver,  which  was  likewile  that  of  an  ox, 
there  appear’d  only  one  of  thefe  dubts,  into  whofe  orifice  I  injebted  melted 
wax,  which,  returning  by  the  firms  of  the  duftus  hepaticus ,  plainly  fhew’d 
the  infertion  of  an  intermediate  dubt,  common  to  the  cyftic  and  hepatic 
dubts :  And  but  flightly  cutting  into  the  fubftance  of  the  liver,  its  branch- 

•  *  .  ing 
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Jno-  and  its  entire  courfe  prefented  to  view,  together  with  a  remarkable 
branch  tending  to  the  hepatic  duff,  as  likewife  appears  by  the  Figures.  W he-  Fig.  x.  anJ 
ther  this  communication  of  the  biliary  canals  be  what  is  common  and  what 
univerfally  holds,  may  indeed  feem  doubtful  on  the  following  accounts ; 
namely,  that  as  I  complain’d  above,  I  fometimes  found  no  communication 
at  all,  and  once  only  obferv’d  it  double,  but  more  frequently  fingle  :  But 
as  fomething  of  it  is  always  obferv’d  in  found  livers,  I  may  probably  con¬ 
clude,  that  fuch  a  communication  is  no  ways  preternatural,  tho’  I  frankly 
own,  that  it  is  fometimes  greater  and  fometimes  leflfer ;  at  one  time  (ingle 
and  at  another  time  manifold ;  that  now  it  enters  deeper  into  the  fubltance 
of  the  liver,  and  again  only  fuperficially  ;  fometimes  with  more,  and  fome¬ 
times  with  fewer  branches. 

r  In  Glijfon’s  duff,  at  the  neck  of  the  gall-bladder,  I  obferv’d  that  its  ^  Strung  jè 
ftru&ure  and  infertion  are  not  always  the  fame :  Since  fometimes  I  found  S yAttVamS 
two  fimilar  duffs  adjoining  to  its  orifice,  which  would  admit  of  a  probe, 
more  rarely  at  the  extremity  of  the  bottom,  and  generally  at  the  begin¬ 
ning  of  the  duftus  cyfiicus  ;  nay,  feveral  times  I  could  obferve  no  trace  of 
it,  which  I  afcribe  to  the  dimnefs  of  my  fight  ;  for,  very  lately  in  an  ox  it 
appear’d,  that  fometimes  a  lufus  natura  may  happen  in  the  ramification 
and  infertion  of  this  duff  :  For,  tho’  I  made  ufe  of  all  the  proper  contri¬ 
vances  in  tracing  it,  yet  I  could  neither  obferve  its  orifice  in  the  more 
ufual  places,  nor  its  roots  arifing  from  the  liver;  till  at  length  there 
appear’d  a  very  manifeft  hiatus  in  the  fide  of  the  ductus  cyfiicus  itfelf,  tho¬ 
rough  which  injeffing  lome  wax,  and  {lightly  cutting  away  the  flefliy  parts, 
there  prefented  to  view  a  duff  almoft  an  inch  long,  and  as  thick  as  an 
ordinary  writing  pen,  and  furnifh’d  with  feveral  ramifications  ;  which  duff 
I  may  very  realonably  fuppofe  to  fupply  the  room  of  GliJfoA s  duff. 

What  thefe  things  may  contribute  towards  determining  the  motion  of  Experimento* 
the  bile,  and  the  place  where  it  is  elaborated,  which  are  otherwife  pretty  Regard  to  thi 
uncertain,'  I  leave  others,  who  perhaps  have  made  a  greater  number  of  Bile- 
experiments,  to  determine :  Yet  that  all  the  bile  is  not  deliver’d  from 
the  liver  into  the  gall-bladder,  thro’  the  above-mention’d  duffs  only,  but 
likewife  thro’  the  duftus  hepaticus ,  is  confirm’d  by  the  following  obfer- 
vation,  made  on  a  live  dog-,  I  tore  up  the  gall-bladder  as  far  as  the  neck, 
to  try  whether  any  of  the  bile  would  run  down  thro’  the  neck  towards 
the  lacerated  bottom  :  The  event  anfwer’d  expeffation;  for  not  only  did 
the  bile,  as  in  a  flood,  burft  out  from  the  narrower  cyffic  duff  thro’  the 
wider  neck  of  the  bladder;  but  the  cyffic  duff  itfelf,  after  making  a 
ligature  on  it,  fwell’d  in  fuch  a  remarkable  manner,  that  little  or  no  bile 
was.  afterwards  deliver’d  by  the  neck. 

A  A.  Reprefents  the  fubffance  of  the  liver.  ^Expiicadon  of 

B  B  B.  A  portion  of  the  liver  where  the  fiefhy  parts  are  cut  away.  pilteï. I,an 
C  C.  The  duffus  hepaticus. 


D.  The 
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D.  The  dufius  choledochus  communis  laid  open. 

EE.  The  duftus  cyfiicus  laid  open,  as  alio  the  gall-bladder. 

*  The  orifice  of  the  du&tus  cyfiicus  and  intermediate  hepatic  dudls. 

G.  The  communication  of  the  faid  du6t  with  the  dudlus  hepaticus. 

H H.  The  intermediate  du£t  with  its  branches,  difperfed  thro’  the  Tub* 

fiance  of  the  liver.  .  .  .  , 

K.  A  branch  of  this  intermediate  du£t  communicating  with  the  hepatic 

duft. 

a.  The  infertion  of  Glififiord s  duel. 

I.  A  canal  refembling  Glijfon* s  duft. 

b.  Its  orifice. 


Of  the  different  Sorts  of  more  fenfible  Barometers,  and  of  a  new 
Kind  of  them  and  their  Ufes ..  By  M.  G.  B.  Bülffinger.  From  the 
Commentarii  Academiae  Scientiarum  Imperialis  Petropolitanae* 
Tom.  I.  Aa  1726.  p.  317. 

T ranflated  from  the  Latin. 


An  Account  of 
different  Baronie, 
ter*. 


Two  Clalfes  of 
Barometers. 


Water  Baro- 
jufters. 


1.  'p\Alencéus.  has  in  a  particular  treatife  given  an  account  of  the  origin  and 
J^S  divers  kinds  of  barometers:  Few  new  ones  have  been  added  fince 
that  time  •,  and  yet  there  are  fome,  and  thofe  worthy  of  the  atten¬ 
tion  of  the  Learned.  The  principal  care  of  the  Inventors  was  to  make  the 
variations  of  the  heights  more  fenfible  ;  for,  to  this.  Des  Cartes ,  Hooky 
Huygens,  Amontons ,  De  la  Hire ,  and  Jo.  Bernouilli ,  have  applied  them- 
felvès :  What  Amontons  chiefly  regarded  beyond  the  others  was  to  diftin- 
guifh  by  the  effects  of  gravity  what  things  are  owing  to  heat,  and.  to  the 
expanfion  of  the  liquors.  Thefe  great  men  were  not  difappointed  in  their 
attempts-,  for,  we  have  many  contrivances  of  theirs,  yet  forae  preferable 
to  others  :  I  myfelf  have  fomething  on  this  head,  which  I  fhall  fubmit  to 
the  judgment  of  the  intelligent. 

2.  I  fhall  firft  treat  of  the  barometers  of  others;  and  thofe,  as  far  as 
they  are  come  to  my  knowledge,  I  reduce  chiefly  to  two  clafles.  Some 
have  attempted  to  render  the  variations  more  fenfible,  by  the  form  or 
figure  of  the  machine  only  ;  and  others  by  ufing  liquors  of  different 
fpecific  gravities. 

3.  If  we  fliould  ufe  water  inftead  of  mercury,  and  tubes  of  33  feet,  fuch 
as  Sturmius  mentions  in  his  Collegium  curiofum  a  ;  the  variations  would  in 
that  cafe,  it  is  true,  be  more  fenfible  than  they  ufually  are  in  Ample 
mercurial  barometers :  But  who  with  patience  could  bear  fo  unwieldy  a 
height?  Or  who  can  purge  the  water  of  its  air,  fo  as  that  none  of  it  may 

rife 
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rife  UD  to  the  top  ?  And  who  can  reduce  to  rules  the  expansions  of  the  water 
i  ^  „  to  laMf  ?  Yet  its  freezing  may  fometimes  be  prevented. 

that  are  owing  to  neat .  i  et  its  ircxz.m0  y  .  ,  r  wherein  Duckte? sBa- 

,  Such  as  with  Des  Cartes  make  the  tuoe  larger  in  that  pait,  where 
,he4  mercurï  Xys  in  its  rifing  and  falling,  and  would  pour  water  or  oil 

hä  or  rx  tX"xxx u^ X|j]^hXt  fu- .. *  * 

asst  i  ätä  t  as*  sr** 

ter  for  upon  u"X  it  I  fcarcely  think  there  remain  any  other 
fenfible  difficulties  befides  the  influence  of  heat.  W e  may  eafily  reduce  to- 
rifle' tte  irregularities  depending  on  thedifferent  tagte  ot  the i  hud  above 
the  mercury,  and  at  the  fame  time  note  them  in  the  fcale  oi  de0 
that  that  corredtion  of  Poleni  is  entirely  praife- worthy.^  _ 

r  M  Huygens b  has  avoided  fome  of  the  inconveniences  of  the  oi  me^  doublt  tubes' by 
barometers  by  employing  a  double  tubes  but  De  la  Hir r;  has  lun e^a  «g»  »a  «, 
imnerfeftions  that  thill  remain  in  Huygens  s  conftruction  .Del,  Fig.  4,s- 

h^felf  by  the  fame  contrivance  of  a  double  tube,  indexed  in  the  manner 
which  Hook a  had  ufed,  has  avoided  or  leffened  molt  of  the  mcom  “‘e,n 
of  the  former  barometers;  and  that  by  ingenious  contrivances,  tno 

TÄ  hi"  true^e  wiA  °another  defign,  ufed  a  double  tubers  but  »r 

£0*«**  We 

read  in  the  Journal  des  Scavans  f  a  contrivance  of  conftruönng  a  baiometer 
nf  Td  or  7  inches  only,  and  upon  filling  the  intermediate  tube  with  any 
two  hquors,  we  may  render  the  variations  much  more  fenfible  than  in  the 
fimptebarometer:  I  caus’d  fome  to  be  made  by  the  ingenious  artift  Lucas 
de  Co  (Ta,  nor  was  I  difappointed  in  the  fucceis  •,  but  it  muff  be  owned 
that  in  the  veiy  ftru&ure  of  this  barometer  I  met  with  difficulties  wine  i 
everv  one  cannot  eafily  get  over :  So  that  it  is  not  to  be  wonder  d  at,  that 
tho’  Uie  fame  be  curious  and  elegant,  and  greatly  commended  in  a  paiti- 
cular  treatife  by  an  anonymous  French  Author  yet  it  is  not  commonly 
known  nor  deferibed  in  the  common  compendium  s.  }  . 


Fig. 


a  Giornale  dei  Liter,  d'ltalia  T.  5.  p.  3J?0, 
b  Journ.  des  Sfavans  An.  1672.  d.  12.  Dec. 
c  Mem.de  l'Acad.  des  Sciences  An.  1708.  p. 
A  Pbil.  Tranf.  N°  185.  p-  241. 
e  Herman.  Phoronom.  §  324.  infra  §  12. 
f  An.  1688.  d.  10.  Maii. 
g  Aft.  Erud.  An.  1711.  p.  31g,  320« 
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p.  173.  Ed.  Bat. 
207,  208.  Ed.  Bat. 
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Plate  I.  Fig.  6. 


Jo.  'BerupttillPs 
■Barometer. 


The fecond ehr*  7.  Tills  is  one  clafs  of  barometers:  Others  have  fought  to  mend  the 
ut' Barometers,  matter  by  the  figure  of  the  barometers  only,  and  that  i  t  -i  twofold  man¬ 
ner:  Some  have  applied  themfelves  to  caufe  greater  variations  in  the 
mercury;  others  again  to  obferve  at  lead  more  accurately  the  ordinary  va¬ 
riations.  The  former  was  effected  by  thofe  who  inclined  the  upper  part 
of  the  tube  from  the  perpendicular  to  the  horizon :  This  is  an  ancient 
contrivance,  whofe  firft  author  I  know  not ;  but  it  is  found  to  be  propofed 
by  an  anonymous  author  in  the  Philofophical  Tranfaïïions  %  and  is  generally 
deferibed  by  others:  As  it  may  be  eaiily  conftrufted,  and  as  by  inereafing 
the  inclination,  it  may  be  render’d  fomewhat  more  fenfible,  it,  therefore, 
deferves  commendation ;  yet  it  does  not  attain  to  the  higheft:  degree  of 
exaótnefs,  and  that  on  feveral  accounts ;  as  the  incrcafed  fridtions  of  the 
glafs,  the  cohefion  of  the  mercury,  which  hinders  its  running  in  narrower 
tubes,  and  makes  it  irregular  in  wider  ones ;  the  inconveniencies  from 
heat  become  more  fenfible  by  the  inclination, 

8.  The  bell  in  this  kind  is  undoubtedly  that  which  we  owe  to  John 
Bernouilli ,  and  is  explain’d  in  Hermann's  Phoronomia b  *,  its  upper  part, 
Fig  *•  where  the  variations  of  altitude  are  made,  confifts  of  a  bubble  of  any  de¬ 
gree  of  bignefs;  the  tube  at  its  lower  part  is  incurvated,  that  it  may  run 
out  parallel  to  the  horizon  or  which  is  more  commodious  in  pradlice,  it 
is  reflected  at  pleafure  upon  a  horizontal  plane:  The  Parifians  have  hinted, 
that  Jo.  Dom.  Caßni  attempted  fuch  kind  of  barometers  feveral  years  be¬ 
fore  ;  but  that  he  afterwards  laid  afide  this  method,  becaufe  the  air  infi- 
nuates  itfelf  into  the  mercury  in  a  horizontal  tube,  fomewhat  wider c. 

9*  I  made  trial  of  this,  and  found  it  fucceed,  when  the  diameter  of  the 

line  I  was  at  firft  apprehenfive  of  the 
inconveniencies  of  friddion,  that  on  account  of  the  narro wnefs  of  the  tube 
it  would  hinder  the  minuter  variations  :  But  I  have  learned  by  experiment, 
that  they  are  not  fo  confiderable  in  a  barometer  accurately  conftrucled ;  for, 
when,  according  to  De  la  Hire'?, Q  diredtion,  I  fhook  the  barometer  a  little,  I 
obferv’d  that  the  places,  at  which  the  mercury  Hood  before  and  after  the 
fhake,  differ’d  little  or  nothing.  The  lcale  of  the  variations,  in  the  one 
The  Author’s  I  firft  caus’d  make,  is  feven  times  greater  than  the  common  feale.  _  I  fhall 
in  a  note  e  my  method  of  conftrudting  thefe  kinds  of  barometers, 

becaufe 


Experiment  on 

mef«r!i//?'s  Bar°*  horizontal  tube  did  not  exceed  a 


Method  of  con-  ertvp 
ilru&ing  thele 
Barometers. 


a  N°  236.  p.  4. 

b  §  324- 

c  P beren.  I.  c.  p.  180. 

«1  Mem.  de  P Acad,  da  Sciences  An.  1712.  p.  4.  Ed.  Bat. 

e  ‘  Take  a  portion  of  a  wider  tube,  three  inches  long  ;  at  one  end  let  it  be  hermetically 
fealed  ;  and  at  the  other,  by  means  of  the  flame  of  a  lamp,  let  it  be  join’d  to  a  flenderer 
tube  of  28  inches  in  length  :  My  inftrument,  it  is  true,  on  each  fide  of  the  wider  C)  lin- , 
der,  has  a  fleuder  tube  ;  but  you  may  eaflly  perceive,  that  the  upper  one  is  not  necefiary : 
Let  the  tube,  thus  conftru&ed  and  inverted,  be  fill’d  with  mercury  to  the  height  of  one 
or  two  inches,  with  the  fame  precautions  with  refpeft  to  the  air,  as  are  ufuallyobferv’d : 

After 


Barometers  by 

Hook ,  Hatiksbee , 
and  Gray. 


Grafs  accurate 
Contrivance. 
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becaufe  «ready  different  from  thofe,  propos’d  by  others,  as  that  by  Jo. 
BcrnouilU  in  Hermann’s  Phoronomia a,  and  by  Chriftian  IVolfius  in  his 

exoeriments b,  both  becaufe  it  is  eafy  and  accurate. 

?,o  Dr  Hook ,  Mr.  Haukjbee,  Mr.  Gray ,  and  perhaps  forne  others,  have 
endeavour’d  to  make  exader  obfervations  of  the  variations,  the  not 
oreater  in  the  mercury,  or  the  liquor  employ’d:  And  they  made  ufe  of  ^ 
two  weights  lufpended  to  a  thread  about  an  axis;  either  ol  which  fliou 
on  tne  mercury,  and  the  other  hang  freely ;  they  fatten  d  an  index  on 
the  axis  for  defi«ning  the  degrees  of  a  circle,  or  any  leffei  oivifions  o 
circular  pkteA  Bu!  Dr.  Hook  himfelf  hinted*  .that  the  event  did  not 
nnfwer  «Deflation ;  becaufe  the  variations  are  indicated  by  hts. 

1 1  Mr.  Gray’s  contrivance  is  elegant  and  accurate,  if  the  inftriiments 
be  made  by  a  fkillful  hand  *.  It  may  even  be  employ  d,  whenever  the 
height  of  the  mercury  in  any  tube  is  to  be  accurately  obferv  d ;  nor  is  it 
attended  with  any  other  inconveniencies  than  fuch  as  are  common  m  t  e 
S barometer;  but  by  that  very  thing,  it  is  far  from  that  perfefl  fal¬ 
libility  we  look  for ;  and  if  the  fimple  barometer  doth  not  obey  the  minuter 
variations  of  the  air,  as  all  the  Learned  are  agreed ;  m  that  lefpefl,  fare, 
an  inftrument,  otherwife  very  ingenious,  will  difappoint  the  oblerve  . 

12.  After  having  rehearfed  the  feveral  contrivances,  hitherto  propos 
by  the  Learned,  we  fhall  hint  at  thofe  circumftances,  in  which  they  all 

After  this  take  a  new  tube  of  fuch  length,  as  fomething  to  exceed  the  fpace,  which,  m 
re?eaofis  diameter  and  of  .tat  of  ifefuperior  bubble. 

variation :  Let  the  internal  diameter  of  this  tube  be  about  a  hne  and  le  «  b ^jomed  at 
the  lamp  to  the  former  tube  in  the  place  where  it  is  void  of  mercury  !  and 

of  the  wider  tube  meafure  the  mean  height  of  the  mercury,  formftance  27  inches ,  ai 
at  this  diftance  let  the  tube  be  fo  inflefted  at  the  lamp,  that  the  one  part  may  be  peipen- 

dkular  to  the;6 other  :  This  infle&ed  part,  which  is  to  be  horizontal  when  the  inftrument 

is  duly  erefted,  (that  it  may  not  take  up  too  much  room,  or  eafily  fwerve  either  upwar 

or  downwards  from  the  horizontal  line  )  may  again  be  variously  rad Sfjjd  b v^he  lamp 
nations  may  by  means  of  fome  plane,  be  eafily  examined  and  reified  by  the  lamp. 

Upon  inverting  the  inftrument,  the  mercury,  defending  from  the  wider  tube  will  fill 
nofonly  the  "eVaining  fpace  in  the  vertical  tube,  but  likewife  a  part  of  the  horizontal 
tube,  wherein  it  will  Afterwards  vibrate  :  In  joining  and  infixing  : the 
are  carefully  to  avoid  the  nodes  and  acuter  angles,  left  the  impediments  from  tru-tion  b  - 
in  reas’d  ai  1  remember  happen’d  in  a  like  cai'e  :  Moreover,  from  the  given  diameters 
of  the  wider  tube  and  {tenderer  tubes,  it  is  eafy  to  determine  the  point  of  1^™i®fontbt5* 
tubes  and  the  length  of  the  horizontal  tube  :  So  that  there  may  be  pp  J  _ 

the  mercury  beingêforced  upwards  from  a  heavier  ftate  of  the  air,  or  of  us  running  out  of 
,h=  horizontal  tube  from  a  lighter  ftate  of  the  fame;  yet,  by  way of  ‘  ^  { 

upwards  about  an  inch  of  the  extremity  of  the  horizontal  tube ;  and  to  pre  .en.  an,  tlu  t 

getting  in,  1  again  bent  it  downwards.’ 

*  1.  c. 

b  Tom.  II.  §  33.  p-  63. 
c  Hauksbee's  Exper.  Tab.  I.  pneumat. 
d  Phil.  Tranf.  N°  185.  p.  241. 
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■generally  agree,  i.  They  all  have  this  in  common,  that  the  top  of  the 
mercury  may  vary  •,  and  therefore  unlels  the  tube  be  perfectly  equable  (a  thing 
not  well  to  be  expedted )  there  are  irregularities  that  arife  from  fridtion  •, 
and  unlefs  it  be  perfectly  of  the  lame  width,  there  are  others  that  are 
owing  to  a  capillary  tube:  For,  it  is  well  known,  that  mercury  does  not 
rife  to  a  level  in  fomewhat  narrower  tubes  ;  and  that  in  the  ratio  of  their 
diameters.  Dr.  Jurin  a  juftly  complains  of  this  inconveniency.  2.  All 
of  them  are  fubject  to  difadvantages,  from  the  diverlity  of  the  rile  and  fall 
of  the  mercury ;  which  in  the  former  cafe  puts  on  a  convex,  and  in  the 
latter,  a  concave  lurface  :  And  therefore,  tho*  at  the  fides  of  the  glafs  it 
reaches  to  the  fame  height ;  yet  it  does  not  indicate  the  fame  gravity  of 
the  atmofphere :  And  I  am  furprifed,  that  this  has  never  been  objected  to 
compound  barometers.  3.  The  variations  of  all  are  difturbed  by  heat  and 
coid,  on  account  of  the  different  and  irregular  expanfions  and  condenia- 
tions  of  the  liquors.  4.  All  compound  barometers  are  attended  with  the 
difficulty  of  knowing  the  diameters  of  the  tubes,  and  that  thro’out  the 
whole  length  of  the  variation.  5.  The  necelfary  fhake,  mention’d  above b, 
begets  olcillations  no  lefs  incommodious  in  compound  barometers  than  in 
fimple  ones.  6.  And  laftly ;  the  difficulties  of  conftrudting  are  infeparable 
from  almoft  all  thefe  barometers. 

•mcter’by'the Au-  A3-  1  here  give  the  world  the  defign  and  ftrudturc  of  a  new  kind  of 
T  v.  barometer,  which  I  lately  hit  upon,  that  I  may  be  inform’d  how  near,  or 

Plate  I.  Fig.  u.  how  far  J  am  from  the  truth> 

vantages!ralA<i'  1  ProPofe  t0  myfelf  a  barometer,  that  fhall  indicate  even  the  mi¬ 

nuter  vai iations  of  gravity;  that  fhall  be  fubjedt  to  no  inconvemencies 
from  the  inequality  of  the  tube,  or  from  the  diverfity  of  the  rife  and  fall 
of  the  mercury ;  that  fhall  diftinguifh  the  expanfions  and  condenfations 
by  heat  and  cold  from  the  effedt  of  gravity;  that  fhall  not  require  mea- 
fuiing  the  diameters  of  tne  tubes,  and  wherein  the  ofcillations  fhall  caufe 
the  kaft  poffible  impediment ;  that  fhall  not  be  affected  by  evaporating, 
foulnefs,  freezing,  &c.  that  fhall  be  eafxly  conftrudted ;  and.  in  fine,  that 
carry  along  with  it  the  teft  of  its  own  exadtnefs. 

ConitTafonf ,ts  T5'  For  this  purpofe,  take  the  common  fimple  recurve  barometer; 

mark  upon  it  the  place  of  the  greateft  height;  and  that  either  by  obferva- 
tion,  if  fuch  has  been  already  made  for  fome  years  paft;  or  by  the  aótual 
menfuration  of  the  height  of  the  tube  :  But  take  care  that  there  be  no 
more  mercury  in  the  tube  and  bubble  than  fhall  reach  in  the  recurve  part 
:Fig.  IX.  to  the  place  d,  at  leaft  three  lines  lower  than  the  bubble  b,  when  it  rifes 
to  the  greateft  poffible  height  a:  But  inftead  of  the  height  a,  you  may 
taiee  any  other,  fomething  greater  than  that  to  which  the  mercury  ever 

iif.s:  So  that  the  height  da  may  be  a  fmall  matter  greater  than  any 

hitherto  obferv’d.  “  1 
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16  Let  this  tube  be  fixed  to  a  brafs  plate  AB  CD,  of  a  breadth  not 
much  exceeding  the  tube  itfelfj  divide  the  plate,  beginning  from  the 
horizontal  line  cd,  into  degrees  and  inches,  by  parallel  lines  to  cd-,  mane 
a  groove  in  the  plate  for  receiving  half  the  depth  of  the  tube-,  fo  that  it 
may  every  where  touch  the  divifions  in  the  plate  on  each  fide  of  it. 

17  Immerse  the  plate  along  with  the  tube  in  watei,  till  the  meicury 

touch  the  place  a  •,  and  note  to  what  depth  the  tube  is  immerged  under 
the  water:  I  fay  if  this  be  done,  as  the  gravity  of  mercury  to  that  of 
water,  fo  is  the  height  of  the  water  above  the  line  cd,  to  the  deptn  ci  tne 
mercury  under  the  line  a and  this  fourth  proportional,  fubftracled  from 
the  whole  height  ac,  leaves  the  true  height  of  the  mercury,  at  which  m 
a  oiven  time  it  {lands  by  the  weight  of  the  atmolphere.  r 

°i8.  The  demonftration  is  eafy :  For,  the  mercury  riles  by  the  weight  of 
the  atmofphere  and  the  incumbent  water  •,  deducting,  thcrefoie,  the  hcignu 
arifino-  from  the  preffure  of  the  water,  the  remainder  is  equal  to  the  pref- 
fure  of  the  air.  To  avoid  the  trouble  of  calculation,  I  fhall  give  an  eafy 

expedient  in  §  39.  infra. 

io.  It  appears,  that  this  barometer  is  fo  much  the  more  fenfiole  than 
the  fimple  one,  by  how  much  the  liquor  into  which  the  tube  is  immerg  d 
is  fpecifically  lighter  than  mercury:  And  therefore,  tho  its  ienlibi  lty 
cannot  be  increafed  in  infinitum ,  yet  it  may  be  increafed  to  iuch  a  clegtee, 

as  to  anfwer  the  purpofes  of  obfervations.  s  c  Gravi^ 

20.  The  fpecific  gravity  of  the  liquor  to  mercury  may  be  inuepenc.entiy  ty  ot-  the  Liquor 
inveiti  gated  •,  for,  if  you  confider  what  depth  is  ïequifite  to  make  the  veß.jgate^_ 
mercury  rife  to  the  height  of  one  inch,  the  ratio  of  the  fpecific  gravities 

will  be  the  inverfe  of  the  faid  heights. 

21.  And  that  this  may  be  accurately  obferv’d,  you  may  eropioy  a  How  ^ 
convex  glafs,  fimple  or  double,  with  or  without  threads,  fixt  to  a,  plate  in  fcrv'ci. 

fuch  manner,  as  to  move  upwards  and  downwards  parallel  to  itfelf  for, 
by  this  means  you  may  more  exactly  oblerve  the  limits  of  the  mercury  in 
•the  tube,  and  its  agreement  with  the  line  of  the  plate,  by  which  it  is  exa¬ 
mined  •,  and  here  Mr.  Gray’ s  contrivance,  mention  d  above  ,  may  be  of 

lervice  :  Yet  the  ufe  of  a  convex  lens  is  eafier.  # 

22.  It  is  a  difficult  matter,  when  the  plate  is  immerg’d  in  the  liquor,  Expedients^ 

entirely  to  prevent  the  ofcillations  both  of  the  mercury  and  liquoi  •,  Y  Li- 

two  things  may  be  of  fervice  in  this  cafe.  1.  I  could  Willi  that  the  plate 
were  fufpended  in  a  glafs  tube,  fufficiently  long  and  fomewhat  .wick,  ^  that 
afterwards  by  means  of  a  thread,  pafs  d  round  an  axis,  which  is  plac  d  at 
the  top  of  the  tube,  the  tube  might  by  means  of  a  handle  that  turns  quite 
round,  and  an  endlefs  ferew,  be  gently,  and  without  any  violent  fhake, 
fucceffively  immerg’d  into,  or  taken  out  of  the  water:  hor,  iia  this  man¬ 
ner  the  ofcillations  would  be  fhorter.  If  there  is  no  hazard  in  delaying, 

you 
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you  may  wait  till  the  vibrations  are  over;  but  they  will  be  fooner  fo  than 
in  the  common  fimple  barometers,  from  the  refiftence  of  the  liquor  in  the 
other  leg:  If  there  is  any  inconveniency  in  waiting,  note  two  or  more 
fucceffive  ofcillations  ;  and  for  the  true  height,  take  the  mean  of  the  vi¬ 
brations  ;  and  thus  there  will  be  little  or  no  miftake,  efpecially  in  eftimat- 
ing  and  transferring  the  height  of  the  liquor ;  for  inftance,  water,  to  the 
mercury:  For,  fuppofe  you  err  in  eftimating  the  height  of  the  water  a 
whole  line,  after  reduction  it  will  not  amount  to  the  twelfth  part  of  a  line 
in  eftimating  the  height  of  the  mercury. 

Contrivances  for  2  3-  If  any  one  is  at  a  lofs  for  glafs-tubes  of  a  fufficient  length  and  width, 
mercurilifube6  maY  °f any  materials  make  an  oblong  veflel,  and  cover  its  fore-part  with 
glafs-plates,  whereby  to  obferve  the  immerfions  of  the  mercurial  tube.  The 
bubble,  or  wider  part  of  the  tube,  may  be  furnifh’d  above  with  a  funnel, 
and  below  with  a  ftop-cock,  in  order  to  fhift  the  liquor  at  pleafure ;  but 
Plate  I.  Fig.  ie.  that  part  of  the  liquor  in  the  fmall  tube  db  may  by  means  of  a  ftphon  be 
drawn  off,  whenever  you  have  a  mind  to  fhift  the  liquors:  For,  there  are 
fome  fiphons,  and  thofe  running  fpontaneoufly,  into  which  the  mercury  does 
not  enter,  and  by  which  all  the  water  may  be  drawn  off.  And  if  you  are 
alfo  at  a  lofs  for  fuch  a  veffel,  the  barometer  may  be  immerg’d  in  any 
veflel  full  of  water,  and  the  depth  to  which  it  is  plunged  be  noted  :  Butin 
this  cafe  it  is  to  be  obferv’d,  that  the  top  a  is  to  be  taken  fo  as  that  in  the 
experiment  it  be  not  plunged  deeper  under  the  water. 

Aa vantages  of  24.  From  what  has  been  faid  it  appears,  that  in  this  cafe  there  arifes  no 

*es.fc  Cünmvim'  inconveniency  from  the  inequality  of  the  tube  ;  for,  the  mercury  is  always 
elevated  precifely  to  the  fame  height ;  nor  from  the  diverfity  of  the  con¬ 
cavity  and  convexity  of  the  upper  furface  of  the  mercury  in  its  rifing  and 
falling ;  for,  in  rifing  it  always  acquires  a  convex  furface ;  nor  from  the 
evaporating  of  the  liquor;  for,  there  is  always  a  fufficient  quantity  of  it; 
nor  from  the  foulnefs  of  the  liquor ;  for,  the  old  may  be  fluffed  for  frefli ; 
nor  from  freezing  ;  for,  any  liquor  may  be  taken,  and  its  fpecific  gravity 
to  mercury  found  out ;  nor  from  the  menfuration  of  the  diameters,  which 
caules  a  great  deal  of  difficulty  in  compound  barometers,  and  that  not  only 
as  to  the  abftracff  calculations,  but  likewife  as  to  the  execution  in  pra&ice. 

Farther  Advan-  25-  *  own  indeed,  that  the  aétual  meafures  cannot  be  taken  with  fufli- 
^i^ogdher  dent  exaeffnefs  by  a  pair  of  compafles;  if  they  be  taken  for  the  liquors 
vantage!  K*  themfelves,  fo  as  to  obferve  how  much  fpace  fhall  be  run  over  in  the  flen- 
derer  tube,  by  the  rile  and  fall  of  the  mercury  for  one  inch  in  the  wider 
tube ;  for  that  whole  fpace  you  fhall  have  that  degree  of  exa&nefs,  men¬ 
tion’d  above  a,  in  examining  the  gravity  of  the  liquors  :  But  you  have  by 
no  means  the  fame  fpace  for  each  part  of  the  tubes,  unlefs  you  fuppofe  thq 
tubes  to  be  exaffly  equable  throughout  that  fpace:  But  if  you  would 
examine  by  each  line  of  the  heights  of  the  mercury  the  places  of  the  liquor 

in 
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In  the  flenderer  tube,  it  will  be  a  tedious  and  endlefs  work,  and  not  always 
in  your  power:  For,  we  cannot  at  pleafure  have  all  the  heights,  except  the 
greater  ones,  by  the  inclination  of  the  tube  •,  but  this  in  a  bubble  is  fubjeft 
to  many  difficulties. 

1 6.  There  is  one  difficulty,  and  that  the  greateft  of  all,  which  is,  how  One  great  Dü¬ 
the  effe&s  of  heat  are  diftinguiffi’d  from  thofe  of  the  gravity  of  the  atmo-  *dvtim*sc' 
fphere?  Some  authors  generoufly  overlook  this  difficulty,  and  take  no 
notice  of  the  difadvantages,  and  others  palliate  the  «matter;  but  Amontons 
is  the  only  one  I  know  of,  who  profeffedly  treats  of  the  affair. 

27.  Such  as  allow  of  Amontons  correction  of  the  fimple  barometers3, 

may  eafily  apply  it  to  my  barometer,  obferving  to  make  the  line  cd  fall  piba  to'thVAi1- 

upon  the  middle  of  the  bubble,  fixt  to  the  recurve  part  of  the  tube ;  and  p£®  1 

then  they  will  have  the  common  fimple  barometer,  agreeing  in  every 

refpedt  with  the  common  barometers ;  nor  will  the  expanfion  of  the  water, 

or  any  other  liquor  employ’d,  be  any  hindrance  to  the  fuccefs :  For,  by 

§  20  we  may  at  all  times  difcover  its  relation  to  the  prelent  ftate  of  the 

mercury ;  confequently,  its  prefent  true  height  may  be  found  in  the  fame 

manner ;  nay,  better  and  more  exactly  than  if  it  was  difcover’d  by  the 

fimple  barometer.  But  having  had  the  height  of  the  mercury  at  that  time, 

you  may  afterwards  reduce  it  by  Amontons  table  to  the  height  of  a  hotter  or 

colder  mercury,’  employ’d  at  the  time  of  conftruétion. 

28.  I  fometimes  thought,  that  the  whole  matter  might  be  more  eafily  D^rnty  of 
and  Ihortly  thus  difcover’d :  Suppofe  from  Amontons  definition  b,  that  the  Alercury  not  dif- 
mercury  in  paffing  from  the  higheft  degree  of  cold  to  the  higheft  degree  of c  '  big.  12. 

heat,  is  increafed  ^  of  its  bulk ;  it  is  evident,  if  in  its  higheft  degree  of 
cold  it  poffeffes  the  fpac eacd,  that  in  its  higheft  degree  of  heat  it  muft 
take  up  a  greater  fpace :  But  fuppofe  its  top  at  a ,  it  would  rife  at  leaft 
three  lines  above  d ;  its  expanlion  by  heat,  therefore,  may  be  known  by 
the  height  ed  above  d ,  and  the  fame  be  compar’d  to  the  whole  fpace  acde ; 
and  that  either  fimply  according  to  the  length  of  thefe  fpaces  e  d  and  acde, 
if  you  fuppofe  the  tube  fenfibly,  and  in  thofe  refpedts,  equable;  or,  if 
you  would  even  take  in  the  con II deration  of  thefe  niceties,  by  a  more  ope- 
rofe  examination.  Thus,  therefore,  die  ratio  of  the  denfity  of  mercury 
would  be  difcover’d  from  one  time  to  another;  and  confequently,  the 
precife  meafure  -of  the  gravity  of  the  atmofphere  would  at  all  times  be 
determin’d:  For,  we  ffiould  have  the  heights  anddenfities  of  the  mercury 
for  any  time. 

29.  Amontons  opinion  favours  this  method,  when  he  hints0  that  he  learned  Tubes  of  b«^ 
by  experiment,  that  the  common  tubes  of  barometers  fuffer  no  fenfible  con-  treat’d  b^Selt 
ftriftion  by  cold,  nor  fenfible  dilatation  by  heat ;  and  adding  this  confideration  and  Cold- 

to 
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to  what  has  been  already  laid,  I  fee  that  nothing  more  can  be  wanting  to 
reach  on r  end :  For,  this  can  be  the  only  ditnculty  remaining^  namely, 
whether  glafs  may  be  both  contracted  by  cold  and  dilated  by  heat;  and 
whether  therefore,  the  increafe  of  the  bulk  of  the  mercury  is  always  greater 
piAte i.  Fig. ii.  in  heat  than  the  concavity  of  the  little  tube  ed\  it  were,  therefore,  to  be 
wifh’d,  that  this  other  notion  of  Amontons,  and  his  meafure  of  the  expan- 
fion,  mention’d  above  a,  were  afcertain  d. 

,  _  o0  But  I  am  oblig’d  to  own,  that  all  my  fcrnples  have  not  been  re- 

periment  not  fa-  niov’d  by  his  experiments  t  And  I  am  perfuaded  by  experiments  on  tlie 
thermometer  b,  that  the  cavity  of  the  tube  may  be  enlarg  d  by  heat,  as  that 
is  commonly  inferr’d  from  the  fudden  falling  of  the  liquor,  when  the 
thermometer  is  plunged  into  hot  water ;  It  will,  therefore,  be  a  thing 
made  out,  that  the  lmall  fpace  in  Amontons  experiment c,  thro’  which  the 
mercury  fubfides,  does  not  amount  to  the  whole  of  the  contraction  of  the 
mercury  ;  for,  even  the  tube  was  conftriCted  by  cold  :  The  expanfion  and 
contraction  of  the  mercury  and  fpirits  of  wine  are,  therefore,  greater  than 
is  determin’d  by  that  place.  You  may,  therefore,  in  like  manner  be 
apprehenfive,  left  in  the  other  experiment,  in  which  the  increafed  capa¬ 
city  of  the  glafs  veffel  was  fought,  the  expanfion  of  the  contain’d  liquor, 
made  at  the  fame  time,  fhall  exhibit  the  fame  lefs  than  the  truth :  But  I 
would  not  obftinately  infift  on  this ;  becaufe  the  whole  of  that  experiment 
is  not  deferib’d. 

2 1.  You  may  eafily  judge  ;  fince  this  opinion  of  Amontons  was  fo  much 
to  my  purpofe,  that  I  left  nothing  untried,  but  rather  wilh’d  to  eftablifti 
the  fame  if  poffible;  nor  was  I  entirely  difappointed.  The  tubes  ufed  for 
thermometers  differ  very  much  from  the  tubes  of  barometers  in  the  foli- 
dity  of  their  fides,  and  in  their  internal  capacity :  I  did  not,  therefore,, 
think  it  impoffible  to  reconcile  Amontons' s  experiment  with  thofe  made  on 
thermometers. 

Fig.  9,  12.  32.  For  this  purpofe  I  took  fome  flenderer  tubes,  but  of  a  greater 

en,'£utHeconl  length,  and  I  inflected  them  as  in  the  Figure,  with  this  view  at  leaft,  that 
tiled  with  thofe  longer  tube  might  take  up  a  fhorter  fpace.  I  furnifti  d  one  end  with 
mometert.  Ther‘  the  funnel  ab ,  and  directed  the  other  into  the  capillaiy  tube  cd  ;  and  at 
the  fame  time  I  pour’d  a  fufficient  quantity  of  mercury  into  the  funnel,  that 
when  once  it  fhould  begin  to  run,  no  air  might  infmuate ;  becaufe  the  air 
could  efcape  thro’  the  orifice  of  the  capillary  tube,  the  tube  was  in  a  mo¬ 
ment  fill’d,  and  the  mercury  ran  out  of  the  capillary  tube  ;  till  in  the 
hio-her  leg  b  e  it  was  in  a  level :  Then  the  capillary  tube  was  hermetically 

0  feal’d 

a  §  28.  b  Mem.  de  I' Acad.  An.  1700.  p.  153.  and  An.  1705.  ƒ>.  101.  An.  1710.  p.  563.. 

<  In  the  French  Memoirs  for  the  year  1710,  we  have  the  converfe  of  the  former  experi- 
*  ment.  I  repeated  both  experiments,  on  occafion  of  a  doubt  arifing  about  the  true  caufe 
<  of  the  phenomenon,  and  in  the  prefence  of  our  Society,  putting  the  Florentine  thermo- 
e  meter  alternately  into  hot  and  cold  water,  I  found  it  anfwer  as  mention’d.’ 
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TealM  at  the  lamp  •,  fo  that  no  more  air  remain’d,  than  what  the  quickeft 
eye  could  fcarcely  diftinguifh:  The  inftrument  thus  prepar’d,  I  plung’d 
it  alternately  into  hot  and  cold  water-,  but  I  could  not  diftinguifh  any 
fudden  rifmg  of  the  mercury  in  the  cold,  nor  falling  in  the  hot  water.  .  I 
examin’d  the  tube,  whether  any  bubble  of  air,  or  the  leaft  particle  of  it, 
lay  conceal’d  in  the  hot  water,  but  to  no  purpofe.  If  any  one  cannot 
conveniently  procure,  or  make  a  tube  with  a  funnel,  or  hermetically  feal 
a  capillary  tube,  he  may  exactly  enough  dole  it  up  with  cement,  after  he 
has  fill’d  it  by  ludtion  which  is  always  eafily  done,  and  in  wider  tubes 

is  almoft  neceftary.  a  , 

90  It  therefore  appears,  that  the  method  defenb  d  above  %  may  be  Aaothet  Method 

ufefuily  employ’d :  Yet  this  is  not  the  only  one;  for,  there  is  another, 
which  I  fliall  deferibe,  in  order  to  compare  them  both  together,  and 
which  is  the  beft,  praótice  itfelf  may  determine  :  But  there  are  two  things 
neceftary.  Firft,  at  any  given  time  to  determine  the  height  of  the  mercury 
above  the  level,  which,  by  means  of  the  liquor,  may  be  thus  exactly,  done. 

34.  Plunge  the  barometer  till  the  mercury  reach  the  line  a  -,  and  in  the  Plate i.  Fig.^: 
annex’d  fcale  of  divifions  note  the  height  of  the  liquor  above  the  line  C  h  •  mine  the  Height 
If  in  this  cafe  the  mercury  be  rais’d  above  the  line  cd,  plunge  it  farther-,  if  ^0lvheclht  Leveif 
deprefs’d  below  cd,  draw  out  the  tube  dll  the  mercury  exaftly  anfwer  to  the 
line  cd -,  examine  what  each  of  thefe  heights,  according  to  the  fpecihc  giavity 
of  the  liquor,  denned  above c,  does  make,  when  reduc’d  to  the  heights  of 
the  mercury :  Then  to  obtain  the  true  height  of  the  mercury  toi  tuat  time 
above  the  level  in  the  other  tube  -,  in  the  former  cafe  fubftract,  ana  in  the 
latter  add  the  laft  height  to  the  firft:  I  here  negleft  the  height  of  the 
liquor  e  d,  as  being  inconfiderable  ;  but  if  you  would  not,  it  is  eafy  to  ta^e 
it  into  the  account  too:  For,  it  is  furficient  to  taice  it  barely  by  the  eye.. 

35.  Thus  we  obtain  the  firft :  The  fecond  requires,  that  you  likewife  Toknowtliemu. 
know  the  prefent  denfity  of  the  mercury  -,  proceed,  therefore,  thus:  If  the 
water  or  anv  other  liquor  employ’d,  were  always  of  the  fame  denfity,  the  Liquor,  aid  how 
prefent  denfity  of  the  mercury  to  the  paft  might  be  difeover’d  by  §  20.  t0CümPretiem 
But  as  this  does  not  hold  of  any  liquor  -,  by  the  method  §  20  we  only  dif- 
cover  the  mutual  denfity  of  the  mercury  and  liquor,  at  every  time :  But 
for  our  prefent  purpofe,  there  is  ftill  fomething  more  requir’d,  to  wit,  that 
the  denfity  of  either  at  different  times  be  mutually  compared  -,  for,  thus  if 
you  can  exactly  compare  the  denfity  of  warm  mercury  with  that  of  warm 
water  at  the  fame  time;  and  the  denfity  of  warm  water  with  that  of  coid 
water  and  the  denfity  of  cold  water  with  cold  mercury  at  the  fame  time, 
you  may  likewife,  with  the  fame  exadtnefs,  compare  the  denfity  of  the 
mercury  warm  at  one  time,  with  the  denfity  of  the  fame  mei  cury  cold  at 

„another  time.  , 

36.  The 

»  §  28.  §  17 fupra.  *  §  20. 
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36.  The  hrft  and  third  may  be  done  by  means  of  §  20  •,  but  the  fecond 
is  dill  wanting:  And  thus,  at  length,  the  whole  difficulty  is  reduc’d  to  this, 
namely,  to  be  able  to  compare  together  the  different  denfity  of  water  at  dif¬ 
ferent  times.  This  problem  has  been  long,  and  that  differently  refolv’dby 
many:  I  chufe  to  pitch  on  that  method,  whereby  a  folid  body,  as  metal, 
for  indance,  is  carefully  weigh’d  in  both  waters ;  and  from  the  weight  it  . 
lofes,  the  denfity  of  the  liquor  is  determin’d.  T 0  obviate  an  objection,  to 
wit,  that  the  metal  itfelf  may  be  contracted  by  cold  and  dilated  by  heat ; 
you  may  take  it  at  a  mean  date,  wherein  it  neither  greatly  exceeds  nor 
greatly  falls  fhort  of  the  ordinary  heat  of  one’s  hand,  for  indance. 

37.  And  thus,  at  length,  I  think  I  have,  by  three  eafy  operations, 
reduc’d  a  problem  the  mod  difficult  in  itfelf  to  one  of  the  eafied :  And 
therefore,  if  naturalids  allow,  that  there  are  fuch  things  as  areometers, 
they  may  alfo  grant,  that  this  machine  of  mine,  after  feparating  the  effeCt 
of  heat  from  gravity,  is  not  only  a  barofeope,  but  a  barometer  ;  by  which 
we  may  not  only  didinguifh  the  variations  of  gravity  in  the  atmofphere, 
but  likewife  meafure  them. 

38.  I  add  this  one  thing,  that  if  one  does  not  require  the  greated  de¬ 
gree  of  exaCtnefs,  what  has  been  faid  §  28  may  fuffice  ^  or  even  employing, 
indead  of  the  other  liquor,  oil  of  tartar  per  diliquium ,  whofe  rarefaótion  is 
faid  not  to  be  confiderable  %  the  operation  §  35  may  be  omitted  :  For,  the 
error  arifing  from  heat,  as  the  calculation  eafily  fhews,  premifing  only  the 
operation  §  20,  will  be  but  littfè  fenfible  •,  nay,  even  if  the  liquor  were 
very  lubjed  to  expand,  as  for  indance,  fpirits  of  wine ;  then  even  negled-' 
ing  the  precaution  §  20,  and  employing  only  the  operation  §  34,  the  error 
arifing  from  heat  and  cold  will  be  lefs  than  in  the  fimple  barometers  :  And 
therefore,  as  one  afpires  to  a  greater  degree  of  exadnefs  j  fo  by  a  greater 
number  of  precautions  he  may  arrive  thereto, 

39.  But  the  daily  ufe  of  the  barometer  may  even  by  this  fmall  contri-  . 
vance  be  render’d  more  commodious ;  if  from  the  one  fide,  and  that  from 
the  horizontal  line  cd  be  number’d  inches  and  lines,  beginning  from  unity, 
but  number’d  from  the  other  fide  in  fuch  manner,  that  the  inches  of  the 
height  of  the  mercury,  fulpended  by  the  atmofphere,  be  fet  down  to  thofe 
places  wherein  the  water  fhall  dand  above  the  tube,  and  the  intermediate 
lpace  be  divided  into  1 2  greater  parts,  each  of  which  may  anfwer  to  the 
lines  of  the  mercury  and  being  again  fubdivided  into  1 2  parts,  may 
indicate  the  duodecimals  of  the  lines.  This  fhall  fuffice  when  it  is  not 
neceffary  to  attend  to  the  heat  i  but  when  it  is,  you  will  not  begrudge  the 
tiling  greater  diligence  by  following  the  directions,  §§.  33,  34,  35. 

40.  The  only  difficulty  I  have  not  hitherto  confider’d  is,  whether  this 
barometer  be  alfo  portable  :  And  it  is  fuch  if  you  pleafe  *,  for,  if  by  a  por¬ 
table  barometer  we  mean  fuch  as  may  on  any  occafion  be  fafely  convey’d 

from. 


*  Mem.  de  Pjead,  An.  1704.  p.  369. 
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from  one  place  to  another ;  fimple  barometers,  efpecially  the  recurve  ones, 
are  reckon’d  portable  :  Take  my  barometer  out  of  its  liquor,  and  inverting 
it  you  fhall  have  the  fimple  recurve  barometer:  If  you  are  apprehenfive 
that  the  water  which  ftagnated  in  the  bubble  fhall  enter  into  the  other 
part  of  the  tube  (tho’  this  may  be  prevented,  if  the  tube  be  narrow,  and 
if  there  be  fuch  a  quantity  of  mercury,  as  that  it  cannot  all  enter  into  the 
longer  leg )  you  may  by  §  23  firft  draw  off  the  water  by  a  capillary  recurve 

fiphon. 

4.1  .The  following  method  is  more  commodious :  Leave  the  mercurial  ttloe  Another  more 
with  its  plate  in  the  other  wider  tube,  if  the  lower  bubble  be  of  fuch  a  width,  2“^  “S 
that  the  mercury  vibrating  by  the  fhaking  in  the  carriage,  may  not  run  out  f*»n« 
in  its  fall,  and  the  tube  from  the  bubble  be  at  its  inflexion  of  fuch  a  length, 
that  fhould  the  mercury  rife  to  the  top,  yet  it  may  not  retire  quite  to  the 
inflexion  of  the  tube ;  in  this  manner  may  you  carry  the  barometer  ered. 

42.  But  if  you  would  rather  carry  the  barometer  inverted' or  inclined,  How  to  carry  the 
and  that  left  the  top  of  the  tube  fhould  be  broke  by  the  fhaking  of  the  «doTmdin’d. 
mercury  in  its  rifing  •,  let  the  tube  be  twice  inflected  at  its  lower  part,  and 

let  the  mercury,  when  it  rifes  to  the  top  not  retire  beyond  the  firft  leg  : 

All  which  may  be  eafily  done. 

43.  I  take  it  tobe  no  difficulty,  fhould  any  one  aflk,  how  the  plate  How^fufpcnd 
ought  to  be  fufpended,  fo  as  that  the  leg  of  the  barometer  may  be  per¬ 
pendicular  :  Let  the  line  of  fufpenfion  pafs  through  that  common  center  of 

gravity  of  the  plate  and  tube,  which  happens  when  the  plate  is  half 
immerged  ;  for,  you  may  fafely  negled  the  differences  of  that  centre  of 
gravity,  on  account  of  the  inequality  of  the  fides  of  the  tube,  which  eafily 
varies  according  as  it  is  more  or  lefs  immerged.  But  if  you  require  the 
utmoft  exadtnefs,  fix  a  plumb-line  to  the  plate  ;  and  thus  faften  the  inftru- 
ment  to  the  wall,  that  the  plumb-line  may  defign  a  line  parallel  to  the 
axis  of  the  mercurial  tube  •,  which  line  muff  be  firft  defcribed.  Let  this 
fuffice  for  the  ftrudure.of  my  new  barometer  ;  to  which  I  fhall  over  and 
above,  add  this  one  thing. 

44.  If  you  do  not  require,  that  the  barometer  diftinguilh  heat  from  h™  to  «*ke 
gravity,  but  yet  be  more  fenftble  than  the  common  and  iimple  one;  and  more perfefttha« 
be  without  fome  of  the  defeds  of  the  fimple  barometer3,  and  be  eafily  the  linirlc  0DC- 
conftruded  ;  all  this  may  be  done  in  the  following  manner :  Let  two  plates 

be  join’d  together  at  right  angles,  yet  fo  that  the  one  fhall  remain  fix’d, 
and  the  other  turn  round  an  axis,  and  in  its  rotation  graze  on  the  other : 

To  the  revolving  plate  fix  the  fimple  barometer,  but  much  bigger  than 
the  common  one,  and  furnifh’d  above  with  a  ball,  if  you  fo  incline,  but 
of  a  narrower  tube  •,  in  that  tube  take  fome  point,  as  for  inftance,  at  the 
height  of  four  foot  from  the  lower  bubble,  which  is  full  of  mercury  at  a 
greater  or  leffer  diftance,  as  you  want  your  barometer  more  or  lefs  fenftble  ; 

C  2  ,  but 

a  §  i2.  n.  i.  2. 
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but  then  let  the  moveable  plate  with  its  barometer  be  inclined,  till  the 
mercury  reach  the  above-mention’d  point,  and  obferve  the  magnitude  of 
the  angle,  comprehended  between  the  inclination  of  the  tube  and  the 
horizon :  For,  if  this  angle  be  greater,  the  gravity  of  the  atmofphere  is 
greater,  in  the  ratio  of  the  fines  of  the  angle  of  inclination :  It  will  not, 
therefore,  be  a  difficult  matter  to  conftrud  a  fcale  on  the  immoveable 
plate,  which  may  exhibit  the  height  of  the  mercury  in  common  meafures: 
And  thus  we  have  a  new  ftrudure  of  a  barometer,  which  notwithftanding 
I  think  inferior  to  the  former. 

tires  of  the  more  45.  My  opinion  on  the  fubjed  of  the  ufes  of  barometers,  is  much  to 
Sr  ßaf°me*  this  purpofe  :  Tho’  barometers  do  properly  indicate  only,  and  not  foretel; 

yet  hitherto  they  have  been  chiefly  employ’d  to  prognofticate  the  weather: 
But  as  thefe  predidions  are  often  fallacious,  the  inftruments  came  to  be 
blamed  •,  juft  as  we  ufually  blame  our  fenfes,  when  precipitate  judgments 
about  the  fenfes  deceive  us :  Corredions  therefore,  have  been  fought,  but 
there  are  no  other  than  making  the  changes  more  fenfible,  and  freeing 
them  from  the  irregularity  of  heat  and  cold :  So  far  indeed  well  •,  yet  it 
whether  they  contributes  nothing  to  foretell  the  weather:  We  obferve,  that  we  do  not 
mei  the  Wea-  a[wayS  attain  to  the  fenfible  differences  of  weather,  even  at  thofe  variations 
of  the  mercury,  which  are  eafily  diftinguifhable  in  the  fimple  barometer ; 
nor  can  they,  therefore,  be  probably  predided  from  ftill  leffer  variations. 
For  this  end,  therefore,  I  am  of  opinion,  that  thefe  more  fenfible  baro¬ 
meters  cannot  be  immediately  applied. 

46.  Yet  probably,  this  may  fome  time  or  other  be  mediately  done,  if 
one  could  hit  on  the  method  of  difcovering  the  fucceffions  of  the  winds 
from  the  variation  of  gravity  ;  for,  on  thefe  the  great  variety  of  the 
weather  depends.  But  indeed  the  rife  and  effeds  of  winds  are  more 
compounded,  than  that  barely  from  the  gravity  of  the  atmofphere,  the 
knowledge  of  thefe  fucceffions  can  be  drawn :  And  it  is  even  a  queftion, 
whether  from  knowing  the  ftate  of  the  atmofphere  by  feveral  inftruments, 
which  indicate  the  other  properties  of  the  air,  a  probable  conjedure  may 
be  made  on  the  wind  or  future  ftate  of  the  atmofphere. 

Greater  Heights  47.  I  have,  therefore,  thought  proper  to  affign  this  ufe,  namely,  that  by 
abkbythem^1'  means  of  a  more  fenfible  barometer,  a  more  accurate  fcale  of  the  variation 
may  be  had  according  to  the  greater  or  lefs  height  of  a  mountain  and  depth 
of  a  mine*,  with  the  view  to  find,  whether  perhaps  by  affuming  thefe  diffe¬ 
rences,  known  by  obfervation,  as  the  elements  of  a  geometrical  locus ,  fome 
certain  rule  may  not  be  got  even  for  greater  heights  than  can  be  obtain’d 
by  experiments.  For  this  end  fuch  obfervations  are  neceffary,  as  have  been 
made  in  convenient  places,  as  on  the  tops  of  mountains  and  at  the  bottoms 
of  mines  :  But  care  is  to  be  taken,  that  thole  heights  and  depths  be  ob¬ 
tain’d  by  adual  mènfuration,  and  not  by  a  calculation  made  from  angles 
alone,  and  one  ftation  adually  meafur’d:  As  alfo,  that  we  do  not  here  fall 

into 
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into  a  mraloeifm  for,  fince  on  account  of  the  Fallacies  of  vifion  anfing 
from  the  refradion  of  the  rays  of  light  in  judging  of  heights,  barometers 
are  fometimes  made  ufe  of  to  meafure  the  heights  of  mountains,  it  is  ma- 
nifeft,  that  the  heights  known  in  this  manner  do  not  at  all  anlwei  our 

PT  There  may  likewife  arifea  fcraple,  whether  or  no  tire  rays  of  light  *555- 

paffing  through  the  atmofphere  fuffer  a  greater  or  left  refiaftior .  in  d.fle-  ^ 

rent  Fates  of  its  gravity?  For,  the  air  is  heavier,  either  on  account  ot  m  theAif. 
increas’d  height  or  denfity,  both  which  vary  the  quantities  of  refraóhon  ; 
the  one  on  account  of  the  longer  way  of  the  re^rafted^  ray,  and  tue  other 
on  account  of  the  greater  angle  of  refra6tion:  It  is,  therefore,  a  quernon, 
whether  that  variation  of  rlfradtion,  if  any  arifing  from  me  different 
Gravity  of  the  atmofphere,  be  fenfible  by  obfervations  and  experiments 
carefully  made  ?  and  whether  it  be  of  any  confluence  in  Aftronomy  ? 

49.  In  order  to  difcover  the  ordinary  courie  of  nature  w  paffing  from  newiu; 
one  degree  of  gravity  to  another,  and  to  obferve  the  varieties  oi  gravity  ufe. 
depending  on  the  winds,  as  alfo  on  one  or  more  clouds  in  the  horizon  or 
vertex,  CafwelH  new  barofcopea  may  be  ufed  with  advantage,  being  more 
fenfible  than,  and  preferable  to  all  others,  could  we  therein  either  avoid  or 
diftinguifh  the  effeds  of  heat  and  cold:  and  therefore  could  this  be  done, 

it  would  be  a  thing  exceedingly  praife- worthy.  ,  ,  ureoftheA«- 

co.  As  to  my  corredion  of  the  barometer  I  may  fay  in  pa  u  ,  ^  ^  thor’s  CorteSiutt. 
it  may  ferve  for  finding  the  fpecific  gravities  of  different  liquors  at  me 
fame  time-,  for  verifying  Amontons' s  opinion,  mention  d  above  §  29-,  for 
determining  the  meafure  of  the  contradion  of  tubes,  if  there  be  any  fucn 
thing,  and  what  proportion  it  obfervesj  &£• 


Of  the  Ignorance  of  the  Human  Soul  as  to  its  own  Nature  the 
particular  Tune  of  its  beginning  to  exiß,  the  Manner  of  its  Union 
with  the  Body ,  &c.  Being  a  Differtation  deliver'd  in  the  Univer •- 
fity  of  Leyden.  Anno  1740.  By  M.  Peter  Van  Muffchenbroe*. 

Tranflated  from  the  Latin. 

THAT  the  Soul,  infufed  by  the  Supreme  Being  into  the  human  body,  The  Soul  tJie 
is  the  fource,  the  caufe  and  organ,  as  it  were  of  all  human  know- 
led-e  and  intelligence,  every  one  will  eafily  allow,  who  with  even  the  lead 
de  °ree  of  application  dial  I  attend  to  himfelf,  his  meafure  of  knowledge, 
his3 thoughts,  and  his  operations :  For,  we  find  that  whatever  is  merely 
corporeal  is  of  itfelf  inert  and  unaftive,  deftitute  of  all  knowledge  and 
lifef  and  unfit  either  to  acquire  or  form  any  conceptions  of  ltlelt  or  01  ex¬ 
ternal  things  i  but  on  the  foul  alone  are  confer  dthe  moft  excehent  po-  ms, 

a  Pbil.  Tranf.  N°  290. 
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and  the  unvaluable  endowment  of  underftanding  the  things  in  this  uni- 

verfe. 


<  its  great  Capa.  The  foul,  therefore,  furnifh’d  with  its  faculties,  does  not  only  on  all 

■caVd'jecifo'^'"  hdes  examine  the  body,  with  which  it  is  very  clofely  united,  but  expatia¬ 
ting,  as  it  were,  beyond  itfelf  into  the  remoteft  regions,  makes  refearches 
into  the  whole  fyftem  of  bodies  on  our  globe  :  Nay,  taking  a  higher  flight, 
it  alio  pries  into  thole  bodies,  which  revolve  and  twinkle  in  tiie  wide 
expanfe  of  heaven ;  feduloufly  inveftigates  their  properties,  motions  and 
periods-,  forms  various  judgments  about  them*,  reafons  fubtily  and  with 
penetration  upon  them ;  and  in  fine,  in  various  manners  enters  deep  into 
the  knowledge  of  them.  Now  if  the  foul  acquires  no  ordinary  degree 
of  knowledge  about  things,  remov’d  to  the  greatefl:  diftance,  will  any 
one  venture  to  infer,  that  it  fhall  not  know  its  very  felf  much  better,  and 
with  greater  clearnefs  and  penetration  ?  Since  by  being  always  intimately 
prefent  to  itlelf,  it  may  with  the  greater  eafe  examine  itfelf,  and  viewing 
itfelf,  as  it  were,  with  its  own  eyes,  thoroughly  pry  into  its  own  inmoll 
recelles,  contemplate  itfelf  on  every  fide,  explore  all  its  own  faculties, 
difeover  all  its  own  operations,  and  their  manner  of  acting. 
itT  oU?nNatu«,  At  firft  blufli  this  might  feem  to  be  the  cafe  *,  but  to  a  more  diligent 
and  why?  enquirer,  alas!  what  a  degree  of  ignorance  and  what  darknefs  immediately 
prefent  themfelves  to  view!  So  that  we  are  rapt  into  the  greatefl;  admira¬ 
tion,  or  rather  pain,  when  we  find,  that  this  intelligent  being,  not  entirely 
unacquainted  with  external  things,  is  notwith Handing  fo  ignorant  of  its 
own  ielf.  The  cafe  is  this,  the  foul  is  fo  clofely  confined  to  a  narrow 
prifon,  and  that  in  the  thickeft  darknefs,  that  it  can  neither  turn,  contem¬ 
plate,  nor  examine  itfelf,  neither  free  itfelf  from  its  confinement :  And 


Dcfign  of  this 
J0i  flirtation. 


What  its  Me?.- 
fire  of  know¬ 
ledge  of  itfelf  i  ;t 


this  feems  not  to  have  been  done  in  vain  by  the  wife  Creator,  but  for 
many  reafons,  founded  on  the  molt  prudent  views ;  among  which  thefe 
are  not  the  meaneft ;  viz.  that  it  might  not  be  fond  of  the  continuance  of 
its  earthly  imprifonment*,  and  that,  as  at  prelent,  it  often  boafts  beyond 
meafure  of  its  knowledge  of  external  things,  upon  turning  its  attention 
upon  itfelf,  and  difeovering  its  own  dullnefs,  llupidity  and  felf-ignorance, 
it  might  check  its  proud  knowledge,  and  with  fo  much  the  greater  readi* 
nefs  fubmit  to  the  divine  wifdom. 

My  defign  in  this  diflertation  is  to  prove  the  great  darknefs  that  has 
overfpread  the  foul  of  man  as  to  the  knowledge  of  itfelf :  fo  that  tho’  the 
moll  lagacious  philofophers  employ  the  greatefl:  degree  of  diligence  and 
application,  folicitoufly  examine  and  ufe  indefatigable  labour;  yet  they 
can  by  no  means  clearly  perceive,  nor  diftin&ly  know  the  time  of  its 
beginning  to  exiH,  when,  and  in  what  manner,  and  in  what  part  it  is 
united  with  the  body,  nor  what  the  nature  of  its  fubftance  is. 

I  his  is  a  theme  that  requires  no  fmall  degree  of  prudence,  in  order 
to  avoid  the  rocks  of  Scepticifm,  which  is  defervedly  detefted :  For,  tho’  I 

affirm, 
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affirm,  that  the  foul  is  ignorant  of  many  things  relating  to  itftlf;  yet  that  its 
knowledge  about  itfelf  is  not  entirely  uncertain  or  none  at  all:  I  only 
attempt  to  feparate  certainties  from  uncertainties  and  doubts,  that  vain 
fpecu  ations  may  be  banifh’d  from  philofophy  •,  and  that  we  may  not  in 
the  manner  of  boafcing  Quacks  talk  of  every  thing,  as  if  we  underftood 
them;  but  rather  modeftly  confefs  our  ignorance  about  things  unknown, 
that  thofe  things  that  are  truly  known  may  appear  to  the  greater  advan¬ 
tage,  and  that  upon  thefe,  as  on  a  fure  foundation,  we  may  ïaiie  aiauciuie 
that  fhall  remain  unfhaken,  and  fhall  never  be  overthrown. 

Let  us  firft  enquire  into  the  original  and  natal  day  of  the  foul. 

When  a  man  of  ripe  years  and  experienc’d  judgment  contemplates  him- 
felf  and  the  power  he  exercifes  over  his  own  foul,  his  ideas,  and  his  body,  Soul, 
he  finds  that  power  fo  weak,  and  confined  to  fuch  narrow  limits,  that  he 
can  by  no  means  difeover  in  himfelf  any  power  of  giving  exiftence  either 
to  himfelf,  or  to  other  things  without  him  ;  but  that  a  power  is  wanting 
far,  nay  infinitely,  exceeding  his  own  ;  that  operates  in  another  and.  quite 
different  manner ;  not  like  our  power,  on  things  exifting  only,  but  likewife 
on  things  that  do  not  exift,  which  by  his  bare  word  he  calls  forth  to 
exiftence:  We  therefore  hold,  that  the  human  foul  is  derived  from  the ^ S* 
Divine  Being  alone,  not  as  a  particle  taken  from  his  efience,  according  to 
the  Pythagoreans  and  Stoics ;  feeing  an  infinite  and  nmple  being  cannot  be 
divided  into  finite  parts;  nor  as  inherent  in  the  divine  efience,  ao  tue 
Manicheans,  Marcionites  and  Gnofiics  hold ;  nor  as  a  mode  of  God  him¬ 
felf,  as  the  fubtile  Averroes  and  Spinoza ,  that  unhappy  genius,  do  maintain . 

But  that  it  is  a  finite  being,  endued  with  limited  faculties,  that^  it  is  en¬ 
tirely  different  from  the  divine  Being,  and  created  in  a  manner  incompre- 
henfible  to  mortals,  does  very  evidently  appear  from  the  weaknefs  of 
human  power.  Some  of  the  ancients  have,  with  Dsnioc/  iius  and  /h  iflotle, 
held  that  the  foul  was  ex  traduce ,  or  propagated  by  the  parents .  And  this 
opinion  is  maintain’d  by  St.  Augufiine ,  or  at  leaft  is  doubtingly  piopos  d 
by  him ;  and  to  his  fentiment  Hi  er  ardus,  P  omponatius ,  Scaliger ,  Sperling  and 
Rudiger ,  may  be  faid  to  give  in.  But  neither  their  reafonings  nor  autho¬ 
rity  move  me :  For,  who  is  he  that  is  confcious  to  himfelf,  that  befides  a 
fmall  corporeal  bulk,  he  has  alfo  deriv’d  his  foul  from  his  parents?  Or 
who  can  undoubtedly  know  it  ?  Or  how  from  the  foul,  a  fimple  being, 
and  not  confifting  of  parts,  could  other  fouls  be  deriv’d  as  parts  thereof  ? 

Or  with  what  propriety  fhall  we  aferibe  to  it  a  power  oi  creating,  a  thing 
we  do  not  find  in  it. 

But  all  our  knowledge  of  the  creation  of  the  univerfe,  and  of  all  the  T^Account^ef 
things  contain’d  therein,  we  derive  from  holy  Writ,  and  from  it,  we  cer-  from  scripture.1 
tainly  learn,  that  all  the  things,  which  fill  the  fpacious  feas,  the  wide 
regions  of  the  earth,  and  the  boundlefs  expanfe  of  heaven,  were  in  fix  days 
created  out  of  nothing. 

W  ere* 
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Were,  therefore,  the  fouls  of  all  the  men,  who  were  afterwards  to 


about  it. 


PU  i's  Opinion. 


The  Tim«  of  ,,UL)  - - -  -  -- 

ÏL^’xiftT'  become  inhabitants  of  this  earth,  created  by  God  in  the  beginning  of 
the  world,  at  leaft  a  great  while  before  the  bodies,  to  which  they  were  in 
time  to  be  united  ?  Or  are  they  fucceffively  produced,  as  parents  happen 
to  be  lucceeded  by  their  progeny,  and  diredtly  infufed  into  human  foetus  s, 

juft  ready  to  be  born  ?  ,  ...  Jrr/  . 

Various  Difputcs  On  all  thefe  heads  there  is  a  profound  filence  among  the  tnfptred  I Yr iters: 

It  is,  therefore,  not  to  be  wonder’d  at,  that  the  luxuriant  fancies  of  phi- 
lofophers,  fo  very  fond  of  controverfy  and  deputation  in  doubtful  matters, 
have  on  this  head  run  into  various  opinions. 

The  fubtile  Plato  had  affigned  places  to  the  fouls  in  the  vifible  heavens 
about  the  ftars :  And  as  they  had  a  hankering  after  fublunary  things,  had 
condemned  them  to  bodies,  as  to  fo  many  prifons  •,  in  which  being  con¬ 
fined,  they  fhould  forget  all  their  former  knowledge,  which  they  were 
afterwards  to  recover  by  long  and  much  exercife.  but  in  wiiat  manner 
and  by  what  reafonings  had  the  philofopner  made  this  difcovei  y  ?  And  by 
what  evidence  of  argument  did  he  prove,  that  lotus  aie  depiiv  d  of  the  me¬ 
mory  of  their  former  knowledge,  as  foon  as  they  are  united  to  bodies? 
Nay,  by  none  at  all.  Pie  had  only  framed  to  himfelf  thefe  idle  notions, 
which  yet  many  philofophers  afterwards,  ( on  the  Authority  of  Plato )  and 
the  ancient  Fathers  of  the  Church,  tinófur  d  with  Platonic  notions,  had 
favour’d  and  propagated ;  nay  the  very  fame  notions,  if  we  may  credit 
M.  T ' our ne fort,  are  at  this  day  maintain’d  by  the  Armenians. 

1CIU . .  Others  on  the  contrary  have  held,  that  the  fouls  of  men  are  created  by 

us  UnSmwithGod  at  the  time  of  their  union  with  their  new  bodies:  And  thefe  feem  to 
Body.  defend  the  much  more  probable  opinion,  and  to  have  confirmed  it  by 
better  arguments :  Becaufe  otherwife  the  fouls  would  remain  depriv  d  of 
all  knowledge  and  thought  from  the  beginning  of  the  creation,  till  their 
union  with  the  body,  and  continue  in  a  long  ftate  of  inatftivity,  and  with¬ 
out  anfwering  any  one  ufeful  purpofe ;  and  again,  it  is  not  a  very  eafy 
matter  to  conceive,  how  they  could  live  without  thinking:  Yet  let  no 
one  imagine  that  thefe  reafonings  are  genuine  demonftrations,  and  by  their 
evidence  above  all  exception  -,  for,  we  are  hitherto  ignorant  what  the  life 
of  the  foul  properly  isj  if  we  fuppofe  it  to  confift  in  thought,  we  fliall 
have  laid  no  other  thing  than  that  the  thinking  foul  is  thinking-,  and  if 
God  had  a  mind  to  create  all  the  fouls  of  men  at  the  beginning  of  the 
world,  and  keep  them  for  a  ftated  time  under  certain  laws,  his  will  alone 
is  fufficient,  and  his  power  fufficiently  efficacious. 

'a  Thing  not  ea-  If  we  now  enter  into  the  inmoft  Receffes  of  the  foul,  and  enquire, 
%  dcitrmin’d-  whether  it  poffefies  the  immediate  knowledge  of  its  own  original-,  and  whe¬ 
ther  it  began  to  exift  from  a  great  number  of  years  backwards,  or  but  very 
lately,  it  is  entirely  at  a  lofs,  and  finds  in  itfelf  no  figns  of  its  firft  originals 
fo  that  weighing  thoroughly  the  reafons  on  each  fide,  we  muft  own,  that 


Whether  created 
at  the  Time  of 


the 
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the  natal  day  of  our  fouls  is  abfolutely  unknown;  and  that  philofcphcrs 

have  in  vain  attempted  to  exp’ore  or  determine  it.  Now  fuppofing  that 

the  foul  is  created,  let  us  moreover  enquire  into  the  time  or  its  union  with 

the  body,  without  giving  in  to  any  conjectures.  The  moft  fagacious  TRem^N«. 

enquirers  into  nature  in  our  days  have  evinced,  that  the  femen  mafcuJinum  tion. 

confifts  of  living  animalcule. ,  with  round  heads,  and  {lender  and  oblong 

tails,  which  are  the  firft  rudiments  of  the  future  man  :  One  or  thele  ani- 

tnalcula  is  convey’d  into  the  membranous  ovum  o>  the  mother,  full  or  a 

nutritious  juice.  The  animalculum  being  now  receiv’d  into  the  ovum ,  is 

fubiedt  to  various  transformations  in  the  manner  of  caterpillars  ana  many 

other  infers :  The  bowels  increafe,  the  heart,  which  was  a  canal  but  a 

little  before,  is  formed  into  a  cone  •,  the  thorax  and  abdomen  are  clofed  up, 

and  the  limbs  unfold;  till  in  the  fpace  of  nine  months  all  the  members 

have  arriv’d  to  their  degree  of  perfection ;  and  then  breaking  thro  ito 

prifon,  a  tender  infant  is  born  into  the  world,  who  by  his  cries  and  teais 

Jhows  the  great  pain  it  fuffer’d  in  the  birth,  and  that  thereiore,  it  either 

then  is  or  has  already  been  informed  with  a  foul. 

Who  (hall  now  pretend  to  difeover  the  true  time  of  the  union  of  the  ^?0cnT^e0“f 
foul  with  the  body  ?  Or  after  difeovery,  prove  it?  Has  a  foul  been  join  d 
to  every  fpermatic  tadpole,  or  only  to  that  particular  one,  which  enters  vti'd  and  i  rov'd, 
the  ovum?  Or  is  the  foetus  endu’d  with  it,  after  its  fiift  transformation? 

Or  after  the  heart  is  entirely  compleated  ?  Or  after  doling  up  the  thorax 
and  abdomen  ?  Or  will  you  rather  pitch  upon  the  time  in  which  the  foetus 
evidently  moves,  and  rnanifeft  figns  of  life  begin  to  be  perceiv  d  by  die 
pregnant  mother?  Or  tather  in  fine,  when  the  new-born  infant  freely 
enjoys  the  open  air,  and  now  begins  to  reipire  ?  Each  of  thefe  opinions 
may  be  maintain’d  by  men  of  the  greateft  fagacity  of  genius  ;  may  be  very 
warmly  difputed  and  many  and  long  chains  of  reafoning  be  formed 
thereon :  Yet  they  will  convince  no  one,  who  carefully  attends  to  every 
circumftance,  and  who  wants  demonftration  and  not  conjedlure :  For,  here 
again  we  are  involv’d  in  palpable  darknefs,  out  of  which  we  cannot  extri¬ 
cate  ourfelves.  But  poffibly  we  (hall  attain  to  a  greater  degree  of  infight, 
after  we  fliall  have  enquir’d  into  the  ways,  thro’  which  the  foul  has  enter  d 
into  the  body,  till  it  is  firmly  united  to  thofe  parts,  to  which  it  afterwards 
infeparably  adheres,  while  man  adts  his  part  on  this  ftage  of  life:  Now 
whether  it  enters  with  the  firft  infpired  air  into  the  canals  and  vendes  of 
the  lungs  ?  and  is  immediately  afterwards  convey’d  to  the  heart,  and  from 
thence  along  with  the  blood  to  the  brain  ?  Or  rather  by  the  nerves,  that 
it  may  be  united  to  their  extremities,  which  it  is  afterwards  to  ufe  as  the 
inftruments  of  all  its  future  knowledge  ?  Or  whether  it  enters  by  other 
more  patent,  or  more  narrow  paffages  ?  Or  whether  rather  it  is  created  in 
the  brain  itfelf,  and  comes  to  it  from  no  other  part  from  without  ?  d  he 
Y  0  L.  I.  N°  2,.  D  foui 
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foul  is  fo  ignorant  of  all  thefe  things,  that  in  what  manner  foever  it  exa* 

mines  itfelf,  it  is  entirely  at  a  lofs.  .  .  ,  .  , 

The  Head  the  The  adorable  Creator  has  affign’d  the  foul  its  feat  and  abode  in  the 
Seat  of  the  Soul,  .  -t  ^  not  diffus’d  throughout  the  whole  body,  by  poffeffmg  the  arte¬ 
ries,  veins,  and  the  whole  fyftem  of  nerves,  as  fome  famous  phyficians  in 
Germany  would  have  it :  For,  they  feem  not  to  be  appriz  d,  that  the  foul 
can  neither  be  extended,  nor  be  of  any  bulk;  for  indeed,  in  that  cafe  lur- 
creons  and  foldiers  would  exercife  no  fmall  degree  of  tyranny  over  it,  who- 
by  cutting  away  limbs  of  the  human  body,  would  likewife  take  away  and 
lefien  part  of  the  foul :  But  that  perfons,  thus  maim  d,  are  not  impair  d 
in  their  fagacity,  wit  and  prudence,  daily  experience  teaches. 

Whether  «t  iod-  But  if  the  foul  lodge  in  the  head,  fhall  we  affign  it  its  place  between  the 
two  membranes,  that  envelope  the  brain?  This  place,  it  is  tiue,  may  e 
M/t'icr.  fufficiently  fpacious ;  but  thefe  membranes  afford  only  coats  to  the  nerves . 

Befldes,  they  are  fometimes  wounded,  pieces  of  them  cut  away,  and  they 
are  feparated  from  each  other,  without  diflodging  the  foul. 

But  if  we  would  rather  chufe  the  brain  itlelf  for  the  habitation  of  the 
duUPitllhuLm  foul,  fhall  we  with  Des  Carles,  (who  by  the  acutenefs  of  his  genius  has 
o-ain’d  himfelf  immortal  honour)  determine  for  the  glandula  pnealis,  io 
much  celebrated  ?  But  both  the  putrefadlion  of  this  piominent  body,  and 
its  petrifaction,  the  life  and  reafon  of  the  perfon  remaining  entire,  have 
dilcover’d  the  error.  > 

Or  in  tiie  F.xtre-  Or  fhall  we  rather  recur  to  the  extremities  oi  the  nerves,  which  are  iub- 
Km”  °oft  sm/..  lervient  to  the  organs  of  fenfe?  or  to  fome  flirine,  as  it  were,  which  is 
nxm  Commune.  cajpc|  tjie  jenfirium  commune ,  in  whofe  parietes  the  nerves  on  all  fides  ter¬ 
minate  ?  This  opinion  is,  it  is  true,  by  far  the  more  probable;  fince  it  is 
by  means  of  the  nerves  that  the  foul  perceives  all  objedts,  and  operates  on 
that  body  to  which  it  is  intimately  prefent :  But  this  opinion  has  not  hi¬ 
therto  been  confirm’d  by  folid  reafons  ;  for,  who  has  made  it  appear,  that 
the  nerves  do  terminate,  and  are  not  rather  recurring  canals  ?  Befldes,  for 
I  incline  not  to  be  obftinate;  fuppofe  I  grant  that  the  nerves  have  two 
extremities ;  I  fhall  then  defire,  that  the  molt  fkillful  anatomifts  fhew  the 
origin  or  termination  of  the  nerves:  It  is  not  fufficient  here  to  opine,  that 
where  the  cortical  fubftance  of  the  brain  ends,  that  from  thence  the  me¬ 
dullary  fubftance  arifes  with  produced  or  continued  fibres,  which  are  to 
terminate  in  the  nerves ;  for,  true  and  folid  knowledge  recjuires  demon- 
ftration  and  not  probability :  Yet  in  this  matter  we  will  entirely  depend  on 
the  diligence  of  fkillful  phyficians,  who  may  poffibly  by  fome  contrivance 
X)T  other  harden  the  nerves,  however  foft  and  tender  of  themfelves,  and 
trace  them  from  their  origin  to  their  termination  ;  fo  as  then  to  difeover, 
whether  they  terminate  in  an  extended  cavity,  the  abode  of  the  foul,  or 
whether  in  any  other  manner  not  hitherto  known ;  unlefs  this  place,  in 

-  which 
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which  the  unextendcd  foul  lodges,  do,  on  account  of  its  exceeding  frnall- 
nefs,  eicape  all  our  fenfes,  tho’  armed  with  glafies  and  other  helps :  V-  e 
may,  however,  be  allow’d  to  fuppofe,  that  a  true  extended  place  is  affign  d 
the  foul,  from  which  the  nerves,  which  themfelves  aie  really  extended 
bodies,  doarife;  wherefore,  the  different  nerves,  fubfervient  to  the  fenfes 
of  tailing,  fmelling,  feeling  and  hearing,  have  different  originations.  Tne 
man,  who,  applying  himfelf  to  the  invefligating  the  flimture  of  th^  biam, 
fhall  have  found  the  fhrine  of  the  foul,  lhall  deferve  no  leis  glory,  noi 
fhall  his  fame  be  lefs  permanent  than  his,  who  fhall  have  found  the  per¬ 
petuum  mobile ,  the  true  quadrature  of  the  circle,  or  the  longitude  at  fea. 

But  it  is  no  great  matter  of  wonder  to  me,  that  the  foul  is  ignoiant  ox  t] ™ jgtA 
thofe  parts  it  polfeffes  in  the  brain,  or  rather  to  which  it  adheres:  l or,  »*£ 
after  it  is  condemn’d  to  its  imp/ifonment  in  the  body,  it  is  tied  down  to  body  ujpof&tsri. 
it  by  the  flriólefl  bonds,  fo  that  it  is  not  allow  d  to  expatiate  beyond  it, 
nor  view  the  adjoining  parts.  It  is  like  a  captive,  who  is  carried  blind-fold 
from  a  far  country  into  an  unknown  prifon,  that  is  fhut  up  on  all  fidcs, 
except  five  little  apertures,  thro’  which  a  very  Imall  portion  of  light  from 
external  objeóls  does  enter:  Tho’  now  in  its  flate  of  impiifonment  it  may 
be  endued  with  the  greatell  degree  of  fagacity,  and  its  eyes  be  unyail  dp 
yet  by  means  of  the  light  that  enters,  it  difeovers  fo  few  things,  that  it 
cannot  divine  in  what  region  or  part  of  the  world  it  is :  For,  in  order  to 
know  this,  it  muff  have  had  the  liberty  of  going  out,  and  viewing  both 
the  external  and  internal  parts  of  its  place  of  confinement :  And  being 
denied  this,  it  mull  necelfarily  remain  in  perpetual  ignorance. 

But  the  foul  obferves,  that  it  is  a  captive  and  united  to  its  pi  non  »  .  ti  ie  foul  infenfi- 
caufe  after  all  its  efforts  it  Cannot  get  out,  without  the  deflruótion  of  its 
place  of  confinement-,  and  this  being  greatly  hurt,  or  the  neives  affecled, 
the  foul  fuffers  pain,  which  maugre  itfelf  it  can  by  no  means  avoid  :  In 
other  refpebls  it  knows  not  by  any  immediate  fenfation  that  it  is  tied  down 
to  its  prifon,  nor  does  it  learn  by  experience,  or  by  attending  to.  itfelf, 
how  it  is  united  with  it.  Hence  it  might  be  doubted,  whether  it  was 
indeed  united  with  the  body,  did  it  not  conclude,  by  a  careful  train  of 
reafoning,  from  many  and  undoubted  obfervations,  that  it  was  really  united 
in  the  clofeft,  but  in  fo  artful  and  agreeable  a  manner,  as  to  have  no  un- 
eafinefs  nor  any  fenfation  of  it.  This  exquifite  and  agreeable  union  oi  tue 
foul  with  the  body,  and  of  which  we  have  no  fenfation,  was  the  reafon 
that  it  was  denied;  and  hence  arofe  that  call’d  the  fyflem  of  occafional 
caufes ,  and  that  other  call’d  the  harmonia  pr^ftabilita :  Tne  foimer  culti¬ 
vated  by  F.  Malebranche ;  and  the  other  invented  by  M.  Leibnitz ,  men  or 
the  profoundefl  erudition,  and  famous  for  their  inventions  of  the  molt 

agreeable  hypothefes  and  conjeflures. 

The  fmall  apertures  of  its  prifon  terminate  in  very  long  tubes,  call  c 
the  nerves-,  and  by  them  is  convey’d,  as  it  were,  to  the  foul  all  our 

D  2  know' 
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knowledge  knowledge  about  bodies  *,  and  of  this  knowledge  it  remains  depriv’d, 
^onvTj-'d'by  upon  compreffing,  hurting,  cutting  afunder  and  obftrutting,  either  thefe 


tubes  or  apertures.  He,  therefore,  who  either  wants  eye-fight,  or  whofe 
optic  nerve  is  affefted,  is  forever  ignorant  of  light  and  colours:  A  deaf 
perfon  never  learns  what  found,  mufic  and  fpeech  are :  And  he  whofe 
olfadlory  nerves  are  comprefs’d,  knows  nothing  of  odours,  neither  the 
fragrancy  of  fweet  flowers,  nor  the  flench  of  putrefied  animals  :  And  he 
whofe  nerves,  appointed  for  the  fenfe  of  tafting,  are  wanting,  never  dis¬ 
covers  what  is  fweet,  bitter,  tart,  fait,  aromatic,  nor  any  other  degree  of 
that  fenfe :  In  the  fame  manner  as  he  whofe  nerves  of  feeling  become 
paralytic,  neither  perceives  what  is  hot  or  cold,  fmooth  or  rough,  heavy 
or  light.  In  vain  have  philofophers  attempted  to  teach  thofe  depriv’d  of 
this  or  the  other  fenfe  thofe  properties  of  bodies,  which  by  their  means  we 
learn,  while  we  are  found  and  in  health. 

Let  us  now  examine  what  the  foul  is,  and  what  it  knows  about  itfelf,  or 
its  own  faculties.  As  foon  as  the  foul  perceives  the  images  or  ideas  of 
things,  that  is,  when  it  thinks,  we  experience  that  we  underhand  and 
think.  This  faculty  of  thinking  we  apprehend  by  intimate  fenfation, 
internal  experience  or  confcioulnefs  •,  and  not  by  means  of  any  idea,  either 
reflex,  or  of  any  other  denomination  whatever. 


As  appears  by  For,  the  ufe  of  ideas  is,  that  the  foul  may  know  the  objects  placed 
experience.  without  it,  and  which  cannot  enter  into  it  •,  for,  feeing  its  faculties  are  its 


proper  endowments,  internally  inherent,  and  prefent  to  it,  we  have  no 
cccafion  for  the  ideas  of  them,  in  order  to  know  them.  I  appeal  to  every 
unprejudiced  perfon,  who  weighing  things  impartially,  does  accurately 
examine  himfelf :  Let  fuch  a  one  try,  whether  he  can  find  or  form  to  him¬ 
felf  an  idea  or  conception  of  his  faculty  of  thinking,  judging,  reafoning, 
or  willing:  Yet  he  muft  ufe  this  precaution  not  to  confound  the  faculties 
of  the  foul  with  the  prefent  ideas,  on  which  it  operates.  In  my  opinion 
fuch  have  erred,  who  have  affirm’d,  that  we  underftand  nothing  but  by 
means  of  ideas  •,  and  that  the  foul  has  only  one  way  of  underftanding,  and 
not  a  two-fold  way. 

Let  us  now,  moreover,  defcend  into  ourfelves,  and  carefully  examine 
what  each  faculty  is,  how  it  is  conftituted,  and  how  it  is  inherent  in  the 
foul ;  but  we  fhall  find  that  our  utmoft  efforts  in  this  cafe  avail  nothing  ; 
for,  we  here  difcover  nothing  clearly,  only  that  we  operate  on  ideas,  and 
that  in  various  manners  when  we  do  fo.  Faculties  are  neceflfarily  inherent 
in  fome  fubftance  or  thing,  or  as  it  is  call’d,  lubjeót,  which  properly  con- 
ftitutes  the  foul,  and  is  its  inmoft  fubftance,  its  nature,  and  the  fubfiratum , 
As  it  were,  of  all  its  faculties.  Who  at  firft  blufh  would  not  think  that  it 
would  be  a  thing  intimately  known  to  the  foul,  as  foon  as  it  had  examin’d 
Itfelf*,  efpecially  as  it  can  embrace  any  occafion  or  opportunity  of  unvailing 
and  defcending  into  itfelf?  But  here  we  find  the  thickeft  darknefs  and  the 


greateft 
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ereateft  decree  of  ignorance!  For,  the  foul  diicovers  nothing  about  its 
own  fubftance,  but  is  all  blindnefs  in  this  refpedt  5  and  the/  it  makes  the 
ereateft  efforts  to  penetrate  thro’  thofe  thick  clouds,  yet  all  its  ftruggles  are 
in  vain,  and  this  fubftance  paffes  all  its  penetration:  In  whatever  manner 
it  attempts  to  tenter  into  itfelf  it  can  find  no  admittance,  eveiy  thing  ps 
clofe  Hurt  up,  and  all  its  efforts  prove  abortive:  We  are,  there.ore,  oblig  d 
to  own,  that  the  fubftance  of  the  foul  is  unknown,  and  that  no  idea,  con¬ 
ception  or  notion  can  be  form’d  of  it.  This  is  no  new  doctrine,  noi  what 
has  not  been  broach’d  by  others  •,  but  what  the  moft  diligent  among  the 
ancients  were  alfo  appriz’d  of,  and  is  excellently  well  defenb  d  by  Cicero , 
the  prince  of  orators  :  “  The  power  of  the  foul,  fays  he,  is  not  fo  great  as 
«  to  fee  itfelf;  but  as  the  eye,  fo  in  like  manner  the  fold,  not  feeing  itfelf, 

«  difeerns  other  things •,  and  it  does  not  fee,  which  is  full  left  confidei able, 

«  its  own  form.”  k- 

We  need  not  therefore  greatly  wonder,  that  forne  philofophers,  as 
Dicaarchus  and  Jrifioxenus  among  the  ancients,  upon  difcovermg  this  andWyconStu. 
their  ignorance  of  themfelves,  thought,  that  man  had  no  foul  at  all .  but 
if  they  had  obferv’d,  that  all  bodies  are  endued  with  a  vis  inertia,  by 
which  they  can  never  of  themfelves  produce  any  motion  or  atetion ;  ant. 
that  man  has  a  principle,  by  means  of  which  he  can  produce  01  ftop  mo¬ 
tion  at  oleafure,  tho’  unaffifted,  and  without  the  acceffion  of  any  thing 
elfe  (fuppofing  liberty)  but  the  will:  Then  they  would  have  dilcover  d, 
that  man  is  not  a  mere  machine,  but  a  thing  confifting  of  foul  and  body. 

Upon  ferioufly  weighing  all  thel'e  things  thoroughly,  it  manifeftly  appeals, 
that  philofophers  have  not  hitherto  been  more  fuccefsful  in  difcovermg  the 
nature  of  the  foul  than  they  have  been  in  difeovering  that  of  bodies ,  for, 
that  this  latter  is  a  fecret  to  human  underftanding  and  wit,  the  principal 
Naturalifts  of  our  days  have  evinced. 

But  tho’  we  are  ignorant  of  the  fubftance  and  nature  of  the  foul ;  yet  oy  virerent  0pi= 
dint  of  reafoning  we  difeover  many  things  either  unknown  to  the  ancient  “reJXefo!d, 
philofophers,  or  perverfely  underftood  by  them :  But  becaufe  we  are  always 
converfant  among  bodies,  and  are  for  the  moft  part  accuftomed  to  think  of 
them  only,  fome  people,  incapable  of  forming  clear  and  diftindt  ideas  of 
incorporeal  things,  have  held,  that  the  foul  is  corporeal ;  that  it  is  a  breath 
of  wind,  or  a  fubtile  aura:  Yet  many  have  held,  that  it  is  of  an  igneous 
nature,  which,  according  to  Cicero ,  remaining  uncorrupted  and  fimilar  to 
itfelf,  and  flying  upwards  would  penetrate  thro’  that  region  of  the  hea¬ 
vens  where  the  clouds,  rains,  and  winds  are  collected*,  and  after  reaching 
above  that,  would  arrive  to  a  nature  fimilar  to  itfelf,  confifting  of  a  fubtile 
aura  and  the  temperate  heat  of  the  fun  *,  and  that  then  it  would  ceafe  to 
mount  higher:  For,  having  attain’d  to  a  heat  fimilar  to  itfelf,  as  if  it 
were  equally  pois’d,  it  would  no  longer  move  to  any  fide.  1  here  are 

many  philofophers,  who  in  this  agree  with  Cicero:  Epicurus  and  Lucretius 

thought 
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thought  that  the  foul  is  material  •,  and  that  thinking  is  nothing  other  but 
the  agitation  of  very  minute  particles.  But  omitting  heathen  philofophers, 
in  whom  fuch  a  grofs  error  is  excufable,  we  may  indeed  wonder,  that  there 
were  fo  many  among  the  ancient  Fathers  of  the  Church  who  thought,  that 
the  foul  is  indeed  fpiritual,  yet  fome  very  fubtile  and; rare  body:  For, 
Clemens ,  Origen,  and  their  followers  affirm,  that  indeed  the  foul  in  itfelf  is 
very  Ample,  yet  always  encompafs’d  with  a  fubtile  body  Tertullian ,  Ar¬ 
nobius ,  and  Methodius  tell  us,  that  the  foul  is  nothing  but  a  very  fubtile 
body  •,  nay,  the  Learned  Cudworth  and  his  excellent  Commentator  Mojhem 
afcribe  the  fame  opinion  to  Irenaus-,  feeing,  according  to  Irenaus,  the 
foul  feparated  from  the  mortal  body,  is  of  a  human  appearance,  and  of  the 
fame  form  with  its  own  individual  body. 

äefou  "°tioa  °f  Anci  lias  not  even  the  acute  Mr-  Locke  almoft  fallen  into  the  fame  error? 

when  he  thinks,  that  the  foul  may  be  corporeal,  and  that  God  by  his  in¬ 
finite  power  could  have  endued  any  portion  of  matter,  arranged  at  his 
pleafure,  with  the  faculty  of  underftanding  and  thinking;  an  opinion,  tho’ 
not  eafily  to  be  admitted,  yet  the  celebrated  Buddcus  has  not  fcrupled  to 
affirm,  that  it  contains  no  abfurdity.  But  had  thefe  men,  who  in  other 
relpedts  have  deferv’d  greatly  of  philofophy,  confider’d,  that  in  this  man¬ 
ner  they  deprive  matter  of  its  vis  inertia ,  and  endue  it  with  a  principle  of 
adling  at  pleafure,  they  would  have  prefen tly  feen,  that  at  this  rate  body 
would  no  longer  be  body,  but  be  transform’d  into  fomething  other  quite 
different,  whereby  it  could  no  longer  be  properly  call’d  body. 

C.rrtcs's  attempt  But  the  fubtile  and  immortal  Des  Cartes  is  much  more  fuccefsful  in  this 
ture'  of  the  foul,  matter ;  and  was  alinoft  the  very  firft,  who  attempted  to  demonftrate  that 
«nhder°a4umeiS  r^e  is  incorporeal,  entirely  different  from  matter,  and  purely  fpiritual. 

But  tho’  his  arguments  are  by  fome  reckon’d  not  conclufive  ;  yet  this  ex¬ 
cellent  perfon  deferves  commendation,  as  he  firft  led  the  way.  But  we 
may  now  prove  this  truth  in  a  different  manner ;  becaufe  whatever  is  cor¬ 
poreal  has  a  vis  inertia,  whereby  it  remains  in  the  fame  Hate,  in  which  it 
is,  unlefs  a  change  be  made  in  it  by  other  external  caufes:  But  the  human 
foul  operates  alone,  at  its  own  will  and  pleafure,  puts  on  various  ftates  and 
modes';  at  one  time  is  employ’d  in  thinking  only,  at  another  time  in  judg¬ 
ing,  now  forming  different  chains  of  reafoning,  and  again  preferring  and 
willing  one  thing  rather  than  other,  and  fometimes  exercifing  its  power  on 
the  body ;  fo  that  it  muff  necefiarily  be  a  being  of  a  different  nature  from 
the  body :  Befides,  the  foul  feems  to  be  a  fimple  unextended  being :  For, 
were  it  extended,  it  would  be  divifible  into  various  parts,  or  it  would  con- 
fift  of  parts,  thro’  all  which  thought  would  be  diffus’d  :  But  we  perceive  no 
fuch  thing  in  the  foul,  whatever  degree  of  attention  we  ufe.  The  foul, 
therefore,  is  not  corporeal,  but  a  fpirit;  a  denomination  that  is  familiar, 
but  as  to  the  thing  itfelf  we  are  all  in  the  dark  ;  feeing  we  can  fcarce  form 
any  notion,  or  conception  of  it :  Wherefore,  fome  of  the  more  modern 

philo- 
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philofophers  have  averted,  and  that  not  without  reafon,  that  when  we  are 
about  to  think  of  our  foul,  we  borrow  fome  firft  conception  or  other  from 
bodies,  to  exhibit  to  us  obfcurely  fome  thing  or  being,  to  which  we  after¬ 
wards  afcribe  all  thofe  faculties,  we  previously  by  a  folicitous  examination 
difcover’d  in  the  foul.  Hence  the  acute  and  learned  Holmann  lays  it  down 
from  experience  y  that  when  we  would  think  of  an  immaterial  iubftance, 
and  abftraa  from  it  what  we  conceive  to  be  proper  and  peculiar  to  material 
things,  that  we  immediately  quite  lofe  any  idea  of  it,  and  that  theie  ie- 
main  no  longer  any  objedt  of  our  thoughts:  But  let  fuch,  as  fcem  to  expe¬ 
rience  the  contraiy,  beware,  left  inftead  of  the  thing  itfelf,  they  think 
only  of  the  name,  which  unknowingly  they  may  confound  with  it.  It 
would,  therefore,  feem  that  we  cannot  think  of  any  immaterial  fubftances 
without  a  material  idea :  Sure,  an  inftance  of  the  great  and  deplorable 
weaknefs  of  the  human  foul,  and  of  the  great  degree  of  its  fhort-fightednefs ! 
fince  in  order  to  form  any  tolerable  conception  of  itfelf,  it  muft  conceive 
of  things,  obfeure,  confufed,  foreign,  and  diflonant  with  truth,,  on  whicn 
as  foundations,  to  build  our  fmall  pittance  of  knowledge  :  But  if  the  caie 
was  otherwife,  and  were  men  furnifh’d  with  the  cleared:  light  and  know¬ 
ledge  in  this  matter,  they  would  not  raife  fuch  warm  difputes  about  the 
foul  and  its  fpiritual  nature y  but  after  mature  and  attentive  examination 
would  amicably  confpire,  and  difeover  and  demonftrate  the  very  fame 
truths.  How  great  and  how  many  have  been  the  difputes,  not  only 
among  the  ancient  Greeks ,  but  alfo  among  the  greateft  Moderns  about  the 
different  parts  of  the  foul y  one  of  which  they  fuppofe  to  be  endued  with 
reafon,  and  the  other  not:  By  the  latter  fome  underftand  the  animal  1  pi¬ 
nts  y  others,  fome  certain  principle  deriv’d  from  the  tether y  others,  from 
a  fiderial  fubftance  •,  and  others  again  from  fome  other,  matter  •,  which  prin¬ 
ciple  they  fuppofe  to  be  the  caufe  not  only  of  the  vital,  but  of  all  other 
motions  fubjebt  to  the  will,  and  of  the  paffions  too  y  and  that  this  part  oi 
the  foul  dies  on  the  death  of  the  perfon  y  but  that  the  other  part  is  by  no 
means  corporeal,  but  far  more  noble,  a  ipiritual,  intelligent,  and  immor¬ 
tal  being  y  and  they  endeavour  to  ftrengthen  their  opinion  by  teftimonies 
from  facred  JVrit :  Whereas  others,  upon  examining  this  opinion,  demon¬ 
ftrate  by  better  reafons,  and  likewife  eftablifh  by  feripture,  that  the  foul 
in  man  is  one  ffmple  thing,  and  not  con  filling  of  parts. 

From  fuch  hints  as  thefe,  it  is,  therefore,  evident  that  the  foul  does  not 
fo  clearly  know  itfelf,  as  fome  very  fubtile  philofophers  have  thought  y 
and  the  thing  may  be  further  eaffly  made  appear:  For,  I  afk  any  one  con- 
verfant  in  letters,  whether  upon  turning  over  the  writings  of  the  ancient 
Greeks  and  Romans ,  he  muft  not  own,  that  there  ftourifh’d  among  them 
philofophers  of  the  greateft  penetration  and  fagacity,  who  took  a  deal  or 
pains  to  examine  and  know  themfelves :  And  yet  how  few  things  have 
they  difcover’d  about  themfelves  and  their  own  faculties?  And  proba  >  y 


■  L  I  T  E  R  A  R  Y  MEMOIRS 

we  might  have  been  for  many  ages  longer  in  the  dark  as  to  thefe  faculties, 
hid  not  Mr.  Locke ,  that  great  ornament  of  Britain ,  very  feduloufly  ap¬ 
plied  himfelf  to  the  inveftigating  and  clearly  defcribing  them  •,  and  other 
very  excellent  men,  incited  by  his  example,  have  difcover’d  new  ones : 
Nor  fhall  pofterity  be  depriv’d  the  glory  of  dilcovering  more,  if  treading 
in  our  ftcps,  they  purfue  the  true  method  of  philofophizing,  banifhing 
hypothefes  and  laying  afide  a  pruriency  of  framing  conjectures,  they  only 
admit  of  what  is  certain  and  true,  and  not  confound  with  it  things  doubtful 
and  uncertain,  but  lay  thefe  quite  afide :  Befides,  they  may  not  only  give 
a  fcope  to  their  own  meditations,  but  likewife  make  obfervations  on  other 
people,  remarking  how  infants,  young  people,  people  of  maturity  and  old 
people,  both  in  a  ftate  of  health  and  under  different  diftempers,  exercife 
their  thinking  faculty.  Solid  reafonings,  deduced  from  fuch  obfervations 
as  thefe,  will  become  true  and  unfhaken  demonflrations. 


A  floort  Sketch  of  Reflexions  on  the  Originals  of  Nations,  chiefly 
taken  from  their  Languages;  by  G.  G.  L.  From  the  Mifcellanea 
Berolinenfia.  Tom.  I.  p.  i. 

Franßated  from  the  Latin. 


The  Original  and 
antiquity  of  Na¬ 
tions  deriv’d  from 
their  language. 


A! 


S  the  remote  originals  of  nations  rife  higher  than  our  accounts  of 
them  from  ftory,  their  languages  ferve  us  inftead  of  ancient  docu¬ 
ments  :  And  the  moil  ancient  traces  of  languages  remain  in  the 
names  of  rivers  and  woods,  which,  after  changing  their  inhabitants,  do 
for  the  moft  part  ftill  continue  :  Next  to  thefe  are  the  appellations  of  places 
built  by  men :  But  tho’  many  villa’s  and  towns  are  named  from  their 
founders,  a  thing  very  frequent  in  Germany ,  which  was  more  lately  inha¬ 
bited  •,  yet  other  places  are  denominated  from  their  fituation,  their  produce 
and  other  qualities  •,  and  the  etymon  of  the  more  ancient  names  is  difficult. 
The  ancient  appellations  of  men,  of  which  no  nation  in  Germany  have 
retain’d  more  than  the  Friezlanders ,  do  even  lead  us  into  the  inmoft  re¬ 
cettes,  as  it  were,  of  the  ancient  language  :  For,  I  lay  it  down  as  an  axiom, 
that  all  thofe  names ,  we  now  call  proper,  were  fome  time  or  other  appellative  ; 
otherwife  there  would  be  no  manner  of  accounting  for  them :  So  often, 
therefore,  as  we  underftand  not  the  name  of  a  river,  mountain,  wood, 
nation,  village,  town,  &c.  we  ought  to  take  it  for  granted,  that  we  have 
fo  far  receded  from  the  ancient  language.  Thus  fo  often  as  the  name  of  a 
German ,  as  for  inftance  a  Frank ,  Allemann ,  Saxon ,  Goth ,  Vandal  terminates 
in  ric,  as  in  Fheoderic ,  Frederic ,  we  fhould  poffibly  be  at  a  lofs  that  it  de¬ 
noted  valour  and  ftrength,  did  not  Venantius  Fortunatus  thus  explain  the 
word  Chilperic:  But  for  the  moft  part,  in  trad  of  time,  the  ancient  and 
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native  Bonifications  are  either  chang’d  or  obfcur’d  ;  for,  languages  did  not 
proceed  from  any  inftitution,  nor  were  they  eftablifh’d  by  law,  but  arofe 
from  a  certain  natural  infcinét,  whereby  men  modell’d  the  founds  to  die 
affections  and  palfions  of  their  mind :  I  except  artificial  languages,  fuch  as 
was  that  of  Bilhop  Wilkins  ( which  notwithftanding  fcarce  any  one  learned 
befides  himfelf  and  Mr.  Boyle,  as  the  latter  told  me  )  and  fuch  as  Golms , 
no  defpicable  judge,  fufpeCted  the  Chinefe  language  to  be-,  and  fuch  alfo, 
if  there  was  any  fuch,  which  God  taught  mortals :  But  in  languages  that 
arofe  by  degrees,  words  were  fram’d  occafionally  from  the  analogy  of  the 
word  with  the  affeCtion,  which  accompanied  the  fenfation  of  the  thing ; 
and  in  this  manner,  I  may  fuppofe  Adam  gave  names  to  things. 

But  tho’  we  may  hence  eafiiy  conceive,  that  many  peculiar  words  were  The  of  au 
framed  in  proceis  of  time  by  various  nations,  efpecially  at  a  time  when  »»age  m  the  mo- 
rude  barbarifm,  influenc’d  by  inftinCt  rather  than  reafon,  broke  out  atindh™ 
random,  as  occafion  offer’d,  from  the  paifion  into  articulate  founds,  which t0  be  c“rui,tttl* 
varied  according  to  the  temper  of  the  mind  and  the  frame  of  the  organs  of 
fpeech,  the  ufe  of  which  is  not  equally  eafy  to  all  nations  yet  it  is  worthy 
of  remark,  that  the  traces  of  a  certain  ancient  language,  which  was  very 
widely  lpread  throughout  great  part  of  our  continent,  does  (fill  remain  in 
our  modern  languages ;  fince  there  are  many  words,  which  in  their  ufe 
extend  from  the  Britijh  ocean  as  far  as  Japan,  I  forbear  to  adduce  the 
common  inftance  of  the  word  faccus ,  as  being  what  I  have  not  fufficiently 
examin’d:  But  I  fhall  mention  another  v/ord,  us’d  by  the  ancient  Celt#,, 
among  whom  ma  denoted  a  horfe  -,  whence  Paufanias  informs  us,  that  a 
triple  order  of  horfe  was  by  them  call’d  trirnarchia :  The  word  mare  or 
märe  was  well  known  to  the  ancient  Teutons  (  among  whom  Marefchallus 
denoted  a  perfon  who  was  over  the  horfe  )  and  it  (fill  remains  among  the 
Germans.  I  he  fame  word  mar,  or  its  cognate,  is  likewife  understood  in  the 
lame  ienie  by  the  remoteft  Tartars ,  who  conquer’d  China  :  Such  likewife 
is  the  word  Kan,  which  fignifies  a  potentate,  a  principal  perfonage,  a  king 
but  Chagan  Can  denotes  to  the  Sarmatiam ,  Huns,  Perfians ,  Turks,  Tartars, 
and  Chinefe,  a  prince  and  indeed  in  pronouncing  the  initial  letter  K,  we 
perceive  no  uncommon  force  employ’d  j  and  the  breath  breaks  out  with 
violence So  often,  therefore,  as  the  fame  word,  or  a  little  transform’d, 
is  found  in  common  to  Britons,  Germans,  Latins,  Greeks,  Sarmatians,  Finns, 

Tartars ,  and  Arabs,  (a  thing  not  fo  very  unufual)  it  affords  a  trace  of  the 
ancient  common  language:  So  that  we  muff  either  fay,  that  the  better 
part  of  Europe  and  Afia  was  fome  time  or  other  under  one  great  empire, 
where  a  certain  common  language  prevail’d,  ( as  the  Latin  more  lately 
overfpread  Europe  -,  the  Greek  and  Arabic,  Afia  and  Africa)  or  rather  (which 
is  more  confonant  with  facred  Writ )  that  all  other  nations  were  colonies  of 
one  nation,  or  deriv’d  from  one  common  flock,  tho’  among  the  more 
remote  colonies  the  traces  of  affinity  may  be  gradually  wore  out :  Tor,  new 
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languages  do  eafily  arile  from  the  admixture  and  corruption  of  the  other 
languages  ;  and  I  remember  to  have  heard  an  Englijh  lady,  who  fpoke 
French- Englifio  and  Englijh-French  ;  and  fome  hundred  fuch  perfons  would 
have  eafily  coin’d  a  new  language  for  pofterity;  as  the  language  of  the 
Grifons  at  this  day  is  a  corruption  of  Italian  or  French ,  as  thefe  are  of  the 
Latin  ;  and  the  repeated  corruptions  of  corruptions  do  at  length  confound 
all  the  lineaments  of  the  original  language  :  I,  therefore,  wonder  not  that 
no  affinity  can  be  found  between  the  languages  of  the  inner  parts  of  Africa , 
and  the  American  languages  and  ours. 

,  .„.t  b„an_  We  may  with  propriety  enough  divide  the  languages,  deriv’d  from 
che»  of  the  an-  that  ancient  diffufive  language,  into  two  kinds,  viz.  the  Japetic ,  if  I  may 
ufe  the  expreffion,  and  the  Aramaean  ;  the  former  fill’d  the  north,  in  which 
I  comprehend  all  Europe ;  the  latter,  the  fouth :  And  if  you  allot  the 
northern  parts  to  Japhet  ;  the  fouthern  parts  will  properly  fall  to  the  pof¬ 
terity  of  Sheen  and  Ham:  The  Mythologies  themfelves  have  placed  Japhet 
and  his  fon  Prometheus ,  who  was  the  framer  of  men,  near  mount  Caucafus ; 
the  Aramaeans  (or  the  Arimi)  were  known  to  Homer  by  the  name  of 
Syrians. 

Among  the  fouthern  languages,  the  Arabic  efpecially  is  very  diffufive; 
for,  it  fills  the  great  Peninfula  between  the  Red  fea  and  the  Perfian  Gulph  ; 
and  the  neighbouring  languages,  as  the  Syriac ,  Chaldaic ,  and  the  Hebrew 
Itfelf  have  a  very  great  affinity  with  it :  The  Hebrew  has  been  made  a  kind 
of  dialed  of  a  greater  language ;  and  it  fufficiently  appears  that  it  is  pre- 
ferv’d  but  in  few  monuments  ;  nor  is  this  to  be  wonder’d  at,  as  it  poffefs’d 
but  a  fmall  part  of  Syria:  But  it  may  prelerve  its  ancient  traces  better  than 
other  languages,  as  no  other  nation  afford  us  more  ancient  records :  It  is 
plain  that  Carthage  was  built  by  the  Phenicians ;  and  Reinefius ,  Bochart ,  and 
others,  have  excellently  well  illuftrated  the  Punic  language  (a  feene  in  which 
language  is  extant  in  Plautus)  from  the  Hebrew  and  the  cognate  languages. 

It  moreover  appears  from  the  confideration  of  the  Abyffinian  language, 
that  colonies  of  Arabs ,  after  eroding  the  Red  fea,  had  poffefs’d  themfelves 
of  the  better  part  of  the  eaftern  Ethiopia ;  nor  is  the  Amharic  language 
different  from  the  common  Ethiopic ,  but  in  dialed.  It  is  faid  that  a  great 
deal  of  Arabi fm  is  found  among  the  inhabitants  of  the  Indian  coaft,  where 
the  Malabaric  language  extends  as  far  as  the  illands ;  on  which  head  Reland 
has  things  worthy  of  remark.  The  Egyptian  language,  which  at  this  day 
is  call’d  the  Coptic ,  differs  much  from  the  Arabic  and  the  cognate  lan¬ 
guages;  and  it  is  poffible  that  it  proceeded  from  the  moll  ancient  Ethio¬ 
pians,  before  the  Arabs  pafs’d  over  into  Ethiopia.  The  Perfian ,  Armenian , 
and  Georgian  languages  feem  to  arife  by  a  mixture  of  Scythians  and  Ara¬ 
maeans,  as  bordering  on  them ;  but  from  the  moll  ancient  Scythians ,  whom 
their  own  pofterity  at  this  day  would  not  underftand.  The  ancients  have 
handed  down  to  us,  that  the  Parthians  ( who  are  alio  Perfians )  came  as 
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exiles  from  Scythia.  I  could  not  find  fo  much  of  the  German  language  in 
the  Perfian ,  as  Elichsiannus  told  Salmafius  \  and  excepting  almoft  the  word 
God  alone,  the  reft,  for  the  moft  part  agreeing  with  the  German ,  are  in 
common  to  them  with  the  Greeks  and  Latins.  Acoluthus ,  a  man  well 
fkill’d  in  the  oriental  languages,  was  of  opinion  that  the  Armenian  language 
had  a  common  foundation  with  the  Egyptian  \  and  he  explain’d  to  me  at 
Berlin  the  reafons  of  his  opinion,  but  they  were  little  fatisfadtory.  The 
ancients,  indeed,  have  recorded,  that  a  colony  of  Egyptians  was  left  by 
Sefoflres  at  Colchos ;  how  truly  I  ftiall  not  fay.  But  our  greateft  attention 
fhould  be  applied  to  thofe  languages  that  are  feparated  and  cut  off  from  all 
communication  with  the  others ;  for,  there  the  originals  lie  deeper. 

Whatever  is  common  to  the  northern  languages  you  may  call  that  Ja-  whaGscommo» 
petic ,  and  I  ufually  call  it  Celto-fcythic :  I  here,  therefore,  refer  what  IS  languages  call’d 
common  to  the  Germans  and  Greeks ,  but  of  an  older  date  j  for,  what  came  *“*  Ctll4~ 
more  lately  from  the  Greeks  to  the  Germans  by  the  commerce  and  learning 
of  the  Gauls  and  Romans ,  and  by  their  ftudies  and  facred  rites,  does  not 
belong  to  this  place  :  I  likewife  refer  hither  what  the  Germans  have  in 
common  with  the  Sarmatians ,  Finns ,  and  Tartars  ;  for,  if  it  be  true,  that 
the  inhabitants  of  Europe  came  from  the  eaft,  following,  as  it  were,  the 
courfe  of  the  fun,  it  appears  that  fwarms  of  men,  coming  from  Scythia , 
and  paffrng  the  Tanais  and  Ifter ,  penetrated  partly  into  the  weft,  that  is 
into  Illyrium ,  Pannonia ,  and  Germany  \  from  whence,  at  length,  their  pof- 
terity  advanc’d  towards  Italy ,  Gaul ,  and  Spain  ;  and  partly  they  directed 
their  courfe  to  the  fouth,  into  Thrace ,  Macedonia  and  Greece,  where  more 
lately  colonies  arriv’d  from  Phenicia  and  Egypt  •,  whence  the  letters  of  the 
Greeks  are  owing  to  the  Phenicians ,  and  their  religious  rites  to  the  Egyp¬ 
tians  :  But  the  Scythians  laid  the  foundation,  as  it  were,  of  the  Greeks ,  as 
the  Celta  did  that  of  the  Italians. 

By  Scythians  I  here  underftand  the  moft  ancient  inhabitants  of  the  coaft  Some  »nfUm«™£r 
of  the  Euxine  fea,  of  whatever  denomination  they  are  ;  there  Homer  plac’d  Sfer 

the  Cimmerians ,  and  thel'e  Herodotus  has  diftinguilh’d  from  the  Scythians.  S(yibian  J“ngu-£>"''> 
The  Tanais ,  Danaper ,  Danaß  er,  and  the  Danube,  not  to  mention  the  Duna 
and  Dwina ,  were  names  impos’d  on  thefe  four  great  rivers  by  one  and  the 
fame  nation ;  and  they  are  pronounc’d  by  Jornandes  Gcthus,  in  fuch  a 
manner  that  their  original  becomes  manifeft,  but  is  now  in  part  fupprefs’d 
by  the  contradted  pronounciation  of  pofterity  :  For,  Dniefter  and  Dnieper 
fcarcely  retain  their  ancient  radical  letter  in  the  beginning  ;  much  lefs  do 
Niefter  and  Nieper.  What  favours  the  Scythian  original  of  the  Celt  a  is, 
that  fome  words  of  the  ancient  Scythians,  preferv’d  to  us  by  Herodotus ,  are 
excellently  well  explain’d  from  the  Celtic,  that  is,  the  Latin  or  German 
for,  Aeorpata ,  an  appellation  of  the  Amazons,  does,  according  to  Herodotus, 
fignify  men-fiayersj  Aeor  denoting  a  man,  and  pata  to  kill:  Moreover, 
hatten,  battuere  fignify’d  to  the  ancient  Romans  to  beat;  and  it  ftill  re- 
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mains  in  tliofe  languages,  corrupted  from  the  Latin  and  there  are  fome 
traces  of  it  in  the  German :  For,  they  ufe  the  term  patfchen ,  to  denote 
if ri king  with  any  broad  thing,  as  with  the  lole  of  the  foot,  palm  of  the 
hand,  water  or  any  other  yielding  matter  ;  and  is  a  word  deriv’d  from  the 
found.  It  appears  that  vir,  baro>  herus ,  herr ,  er  are  cognate  \  with  which 
agrees  aeor ,  as  with  vinum. 

T.irthcrinrtar.ccs.  No  lefs  happily  is  the  word  arimafpi  explain’d  •,  for,  according  to  the 
teftimony  of  Herodotus ,  it  fignified  one-eyed.  By  arima,  fays  "he,  the 
Scythians  denote  one  •,  and  fpu  fignifies  the  eye  -,  not  as  if  this  nation  wanted 
one  of  their  eyes,  but  becaufe  they  chiefly  ufed  one  in  aiming :  Arim, 
moreover,  fignifies  unity,  folitude,  paucity  therefore,  eremus  to  the 
Greeks  denoted  folitude,  and  arm  to  the  Germans ,  poor.  Arm  which  fig- 
nified  one  among  the  Scythians ,  is  now  call’d  by  the  Georgians  erti :  But 
fpehen,  fpecere ,  fpia ,  cpier,  denotes  among  the  Germans ,  Latins ,  Italians , 
French ,  and  in  a  word  among  the  Celt  a,  to  fee :  And  hence  manifeftly 
appears  the  word  arimafpus.  In  its  original  fignification  fpehen  denotes  a 
fharp  look  ;  as  if  it  would  pierce  through  for  fp  is  generally  ufed  by  the 
Germans  in  actions  and  inftruments  of  penetrating.  Herodotus  relates  that 
he  convers’d  with  a  Scythian  prince-,  and  perhaps  he  went  to  the  borders  of 
Scythia ,  as  he  was  indeed  a  great  traveller  ;  and  therefore  he  generally  de¬ 
ferves  the  greater  credit  in  his  relations :  Befides,  it  is  not  to  be  wonder’d 
at,  that  fome  things  relating  to  the  ancient  Scythians ,  in  a  language  and 
nation  fo  remote,  fhould  efcape  our  knowledge :  But  I  would  not  wafte 
conjectures  on  the  name  of  Xamolxis  the  Getan  >  of  Anacharfis  the  Scythian , 
&c.  but  I  could  wifh  that  the  Scythian  words  were  collected  by  fome 
learned  perfon,  as  the  Gallic ,  Phrygian ,  Egyptian ,  &c.  have  been  collected 
from  the  writings  of  the  ancients.  Now  Hefy chins  fupplies  us  with  fome 
Scythian  words. 

mat  languages  Under  the  name  of  Scythian ,  diftinguifh’d  from  the  Celt  a,  I  compre- 

liencl  the  Turcico-Tartaric ,  the  Sarmatic  and  Finnic  languages,  tho’  thefe 
three  differ  much  from  each  other.  The  Lurks  were  a  people  known  to 
the  ancients :  The  name  of  Tartars  arofe,  when  they  broke  out  to  the 
deftruftion  of  the  world  under  the  command  of  Chingis-Cani.  It  is  fuffi- 
ciently  apparent  from  the  language  of  both  nations,  that  the  Turks  came 
from  thole  countries,  which  are  now  inhabited  by  the  Vßecks ,  that  is, 
from  the  Maffageta ,  or  Scythians  bordering  on  Pcrfia%  and  that  the  lan¬ 
guage  of  the  Crim  has  an  affinity  with  the  Turkifh  and  we  are  told  that 
the  Calmucks  themfelves  (which  I  take  to  be  a  modern  name,  and  ffiVen 
them  by  the  Ruffians )  nay,  that  the  Mogalli  (  which  is  an  ancient  appella¬ 
tion  )  come  near  the  Turks  in  their  language  ;  nay,  the  more  eaftern  Tar- 
tars  themfelves,  who  conquer’d  China ,  have  many  words  of  an  affinity 
with  the  Turkif? ,  with  fome  of  which  F.  Bouvet  fupplied  me.  I  have 
found  by  certain  indications,  that  the  Comani  are  of  T urkijh  original ;  who, 
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at  the  time  when  the  'Tartars  made  their  firft  incurfions,  inhabited  be¬ 
tween  the  Tanais  and  Danube  and  there  is  flill  a  remnant  of  them  in 
Hungary ,  whither  they  had  fled  from  the  Tartars  but  with  the  lofs  of 
their  language,  if  I  miftake  not. 

The  S armat ians  are  a  nation,  that  was  for  a  long  time  backwards,  and  T 
-now  is,  no  lefs  widely  fpread  over  Afia  and  Europe.  Herodotus  took  the  iïï  zlwj" 
Sauromat#  in  a  ftricter  acceptation  *,  but  Tacitus  oppofes  the  Sarmatians  to 
the  nearefl:  Germans :  It  therefore  appears,  that  he  meant  thole  nations, 
which  were  afterwards  call’d  Sclavonic  \  under  which  we  comprize  the 
Ruffians ,  Poles ,  Bohemians ,  Moravians ,  Bulgarians ,  the  modern  Dalmatians , 
the  Slabini ,  and  other  inhabitants  of  the  Adriatic  coaft ;  as  alfo  the  nations 
of  the  Vinidi  near  the  Baltic ,  commonly  call’d  JVendi  (  not  to  be  confound¬ 
ed  with  the  German  Vandals )  and  by  Jornandes ,  Antes ;  and  all  thofe  who, 
after  the  migrations  of  the  German  nations,  fucceeded  into  their  deferted 
habitations,  and  pofiefs’d  all  that  traél  of  land  between  the  Mare  Barba- 
rum  ( fo  the  ancients  call’d  it )  and  the  Elbe  nay,  even  as  far  as  Saif  eld  in 
Thüringen.  It  is  well  known,  that  the  Vinidi  ( lbme  of  which  ftill  remain 
in  Lunenburg ,  and  more  of  them  in  Luface  and  the  Marckt )  lately  fup- 
plied  the  place  of  interpreters  to  the  Mufcovites  and  Sparwenfeldius ,  the 
Swede ,  a  man  fkill’d  in  the  oriental  languages,  affirm’d  to  me  by  letter, 
that  the  language  he  had  learn’d  in  Mufcovy  was  of  fervice  to  him  in  his 
travels  in  Carinthia  and  Carniola.  Jornandes  places  the  Winidte ,  a  popu¬ 
lous  nation,  almoft  in  thofe  countries,  which  at  prefent  comprize  Poland 
beyond  the  W tijfel  and  he  divides  them  into  Antes  and  Slabini :  But  I 
fuppofe  that  the  Antes  and  JVendce ,  or  TVinida ,  differ  only  in  pronouncia- 
tion;  the  letter  JV,  as  commonly  happens,  being  fometimes  fet  before, 
and  fometimes  omitted. 

To  the  Sarmatians ,  or  the  Slavi,  I  alfo  reckon  the  Huns  and  Avar  es,  The7*w  ana 
who  poflefs’d  what  now  goes  under  the  name  of  Hungary ,  but  formerly  saZlhu. 
Pannonia  j  for,  after  that  the  Goths ,  Lombards ,  Gepidte ,  and  other  German 
nations  paffing  over  into  Italy ,  Rhatia,  and  among  the  Hedui ,  &c.  either 
ipontaneoufly,  or  driven  out  by  new  comers,  deferted  all  that  country, 
that  lies  between  the  Danube  and  the  Alps',  the  Slabini  fucceeded  in  their 
room,  a  part  of  whom  coming  later  were  call’d  Avares :  Whence  likewife, 
at  this  day,  all  that  tradt  is  inhabited  by  Sclavonic  nations  •,  except  where 
the  Hungarians  ( a  nation  of  another  original )  broke  in ;  nay,  even  it  ap¬ 
pears  from  their  language,  that  in  Hungary  itfelf  the  Rafcii ,  Servians , 

Croatians,  Ziculi,  and  moft  of  the  inhabitants  of  the  Upper  Hungary ,  are 
of  Sclavonic  original.  Befides,  among  the  ancients,  the  Huns  and  Avares 
in  Pannonia  were  in  Charlemagrf s  days  join’d  together,  and  at  one  time  the 
Huns  were  comprehended  under  the  Avares,  and  at  another  time  the  Avares 
under  the  Huns :  But  before  that  time  Jornandes  made  mention  of  certain 
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plains  on  the  Danaper ,  call’d  Hunnivar  •,  and  even  Simocatta ,  and  other 
Greek  writers,  have  made  mention  of  the  nation  Hun  and  V or . 
proof  It  likewife  appears  from  other  indications,  that  the  nation  of  the  Huns 
is  Sclavonic  or  Sarmatian  tho’  by  fome  Greek  writers  the  Turks  are  call’d 
a  Humic  nation  ;  but  then  the  word  is  taken  in  a  large  fenfe,  fo  as  to  de¬ 
note  the  fame  thing  as  Scythian :  For,  it  fo  happen’d  that  thofe  remoter 
Barbarians  were  by  the  ancients  call’d  by  the  general  term  Scyth by  the 
writers  of  the  middle  age  Huns ,  nay  Turks ,  and  by  the  more  modern  wri¬ 
ters,  Tartars:  It  appears  by  the  embaffy  of  Prifcus ,  the  rhetorician,  that 
there  were  ^only  two  languages  fpoke  in  Attila ’s  court,  the  Gothic  and. 
Humic  •,  and  it  is  manifeft,  and  even  the  names  of  their  kings  fufficiently 
fhew  it,  that  the  Gothic  is  German  *,  but  the  Hunnic ,  were  it  not  Sarmatian , 
fhould  have  been  the  third  language  us’d  there,  fince  Attila  was  then  in 
the  heart  of  the  Sclavonic  nations.  It  moreover  appears,  that  the  word 
Coni,  or  Chuni,  denotes  a  horfe  to  the  Sarmatians ;  fo  that  by  the  name  of 
Huns  nothing  other  than  horfe  was  meant  and  it  is  manifeft,  from  the 
accounts  of  the  ancients,  that  they  always  afted  on  horfeback,  juft  as  their 
fucceftors,  the  Tartars ,  do  at  this  day.  Jornandes ,  defcribing  the  funeral, 
folemnities  of  Attila ,  makes  mention  of  a  great  Strawa ,  that  is,  as  he 
himlelf  explains  it,  a  feaft ;  and  Eccardus,  profeffor  at  Helmfiad,  has  told 
us,  that  a  great  entertainment  is  alio  at  this  day  call’d  Strawa  by  Sarmatic 
nations :  I  have  likewife  fome  indications,  that  the  Cazar.i ,  formerly  feated 
on  the  Euxine  fea,  were  Sclavonic. 

Another  extenfive  northern  nation  are  the  Finns ,  whom  Tacitus  calls 


Cor 'c  Fmmc  na  Femü  \  and  he  defcribes  their  extraordinary  wildnefs,  fuch  as  is  at  this  day 
that  of  the  wild  Laplanders,  or  Samojede :  And  indeed  Schefferus  has  long, 
ago  told  us  from  their  language,  that  the  Laplanders  have  a  common  ori¬ 
ginal  with  the  Finns-,  and  thole  we  now  call  Laplanders ,  are  call’d  by 
Jornandes ,  Scridi-Finni  (  from  their  fpeed  ;  for,  Schreiten  fignifies  to  ftride,. 
or  make  fteps)  but  they  extended  farther  into  the  eaft,  as  appears  by  the 
Hungarians,  a  people  of  affinity  with  the  Finns  who,  as  appears  from 
Jornandes ,  came  from  the  Inner  Scythia ,  or,  as  we  now  fpeak,  from  the 
hither  t rafts  of  Siberia  \  and  Rubruckius  fent  by  St.  Louis  to  the  T artars 
learn’d,  that  Old  Hungary  was  then  call’d  Pafcatir>  which.  I  take  to  be  the 
fame  with  what,  at  this  day,  goes  under  the  name  of  Bajkiria ,  in  the  Czar’s, 
dominions ;  befides,  no  European  language  comes  nearer  the  Hungarian 
than  the  Finnic ,  which,  as  far  as  I  know,  was  firft  obferv’d  by  Comenius. 
But  Fabricius,  who  was  lately  fent  from  Sweden  to  Perfia ,  on  the  account 
of  commerce,  accompanied  with  a  young  Finn ,  a  relation  of  Brennerus, 
when  in  his  journey,  not  far  from  the  Volga ,  near  the  Cafpian  fea,  he  was. 
paying  money  to  the  inhabitants  for  the  hire  of  their  beafts  of  carriage,  he 
was  furpris’d  to  find  that  their  numeral'  names  were  almoft  the  very  fame 
I  the  Finnic  •,  and  coming  to  talk  with  them,  he  both  underftood  a 
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great  many  of  their  words,  and  was  underftood  by  them  :  I  am,  therefore, 
of  opinion,  that  an  ancient  large  and  continu’d  nation  from  the  northern 
ocean,  as  far  as  the  Cafpian  fea,  was  interrupted  afterwards  by  the  Slavic 
or  Sarmatians ;  and  part  of  them  wore  out :  And  perhaps  the  Eftii ,  Libo  - 
nes ,  and  other  inhabitants  of  the  Baltic  coaft,  who  are  of  a  different  ori¬ 
ginal  from  the  Slavic  fhould  be  reckon’d  to  the  Finns  \  tho’  we  who  are 
ignorant  of  thefe  languages  hardly  admit  of  this;  and  I  fufpedt  the  lame 
thing  of  the  Samojede.  The  Hungarians  came  later  from  Afiatic  Scythia 
into  Pannonia ,  and  fill’d  the  champaign  country,  at  the  time  that  the'  inha¬ 
bitants,  the  Avares ,  weaken’d  by  Charlemagn ,  could  not  defend  them- 
felves  *,  and  from  hence  Pannonia  ( except  that  country  which,  at  this  day, 
from  its  eaftern  fituation  is  call’d  Oefiereich ,  or  Aufiria ,  and  join’d  by  Char¬ 
lemagn  to  Germany )  took  the  name  of  Hungary  from  its  new  pollefiors ; 
and  the  inhabitants  remain’d  a  mixture  of  Avares ,  or  Slavi,  and  Hunga¬ 
rians.  The  Hungarians  were  by  the  Greek  writers  of  the  lower  age  com¬ 
priz’d  under  the  name  of  Turks  •,  the  Turks  had  the  appellation  of  Per¬ 
flans. ,  and  the  Greeks  themfelves  had  that  of  Romans ,  to  keep  up  fome 
face  of  the  ancient  empire. 

So  far  of  the  Scythians.  I  come  now  to  the  Celt*,  who  poffefs’d  almoft  The  extent  ofth« 
all  that  part  of  Europe ,  extending  from  the  Scythians  to  the  Mediterranean ,  d 

the  ocean  and  the  {freights  of  Gibraltar.  It  appears,  that  formerly  a  part 
of  the  German  nations  inhabited  as  far  as  the  Tanais ,  tho’  they  were  inter¬ 
rupted  by  the  Winid*,  or  Antes-,  and  noc  long  ago  there  were  fome  remains 
of  Germans  in  the  heart  of  the  Grim,  and  polfibly  they  ftill  remain  to  this 
day.  The  Germans  afterwards,  weaken’d  by  their  migrations,  ceded  to 
the  Slavi  all  the  country  as  far  as  the  Elbe  yet,  at  length,  they  recover’d 
moft  of  the  country  as  far  as  the  Baltic  and  the  JVeiJfel.  The  Bqflarn* , 
beyond  the  Carpathian  mountains,  were  formerly  reckon’d  to  the  Germans ; 
but  I  would  chute  to  reckon  the  Daci  and  Get  a  to  the  Sarmatians.  The 
ancient  Illyrians  and  Phones  were  formerly,  in  my  opinion,  Celt* ,  that  is, 

Germans  or  Semi-Germans.  But  the  Sclavonic  language  is  with  no  propriety 
call’d  Illyrie  *,  tho’  at  this  day  the  Slavi  pofifefs  Illyrium  and  all  the  neigh¬ 
bouring  parts:  For,  their  migration  was  later.  Livy  denominates  the 
Alpine  nations,  Semi-Germanic.  I  reckon  to  the  Germans  all  thofe  Celt* 
which  extended  from  the  Rhine  to  the  north  and  eaft:  But  the  Celt *,  on 
the  other  fide  the  Rhine ,  belong’d  to  the  Gauls  tho’  the  original  of  the 
Belg*  was  rather  counted  German ,  and  upon  a  furvey  of  the  more  remote 
antiquities,  it  is  credible  that  the  Gauls  are  for  the  moft  part  defeended 
from  the  Germans ,  and  the  Germans  from  the  Scythians ,  as  we  have  already 
mention’d:  Tho’  languages  maybe  gradually  chang’d  by  length  of  time, 
and  by  fuccefiive  migrations. 

The  remains  of  the  old  Gallic  language,  collected  by  Pontanus ,  Cambden ,  *?f 

and  others,  appear  in  no  other  language  more  than  in  the  Armonc  and  Ammru  and 
'  D  °  mijhtm,A 
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Weiß:  A  vocabulary  of  this  latter  Boxhorniiis  has  inferted  into  his  Origines 
Gallic a.  And  from  this  it  manifeftly  appear’d  to  me,  that  the  Weiß  has 
borrow’d  a  great  deal  from  the  Germany  and  if,  at  this  day,  we  little 
underhand  molt  words  of  that  language,  we  muH  afcribe  it  to  the  frequent 
changes  of  times,  places,  and  to  the  migrations  of  men.  The  lflands  re- 
ceiv’d  their  inhabitants  from  the  neighbouring  continent.  The  ancient 
Britons  are  defcended  from  the  Gauls  and  Germans.  The  Cymrasiy  that  is, 
the  Cambriy  or  Weiß,  I  take  to  be  from  the  Cimbri,  as  the  Engliß  are 
from  the  Saxons  ;  the  fuccefiors  of  the  Britons  from  thofe  of  the  Cimbri ; 
and  becaufe  languages  are  lefs  changeable  in  places  inacceffible,  I  fhould 
think  that  the  Cymrai  came  nearer  to  the  ancient  Cimbri  in  language  than 
to  the  modern  Germans.  I  may  fuppofe  the  Iriß  to  have  fprung  from 
Britain  itfelf:  The  Iriß  language,  therefore,  reprefents  to  us  the  more 
ancient  Britons ,  that  is,  the  Hill  more  ancient  Germans  and  Gauls:  The 
Ital  and  s  in  moft  ancient  CeUa  will,  therefore,  be  again  reviv’d  in  the  Iriß. 
peopled  by  the  It  is  credible  that  Italy  and  Spain  receiv’d  their  inhabitants  from  the 
Celt  a  y  that  is,  from  the  Germans  and  Gauls  palling  the  Alps  and  Pyrenees , 
long  before  that  arrival  of  the  latter  Gauls  mention’d  by  Livy  ;  I  mean  the 
Aborigines  of  Italy  ^  that  is,  its  inhabitants,  that  are  more  ancient  than  the 
Greeks ,  Lydians ,  Phrygians ,  Phenicians,  and  others  that  came  by  fea :  For, 
all  the  molt  ancient  migrations  were  made  by  land ;  and  it  was  later  and 
uncommon  for  a  great  multitude  to  come  by  fea,  tho’  Tacitus  be  of  ano¬ 
ther  opinion.  Many  Greek  colonies  afterwards  fettled  on  the  fea  coaft  of 
Italy ;  and  hence  the  Latinis,  a  mixture  of  Celtic  and  Greek.  Afterwards 
the  hither  part  of  Italy  bore  the  name  of  the  Cifalpine  Gaul ,  and  the  further 
part  that  of  Magna  Graecia.  In  the  middle  the  Latins  and  Tufcansy  with 
their  neighbours,  poffefs’d  a  great  deal  on  each  fide.  We  underftand  not 
the  ancient  Tu f can  language,  and  the  remains  of  it  on  fome  Hones  we  can¬ 
not  fo  much  as  read. 

tf«mofethcmi$!i:  The  remote  antiquities  of  the  Spaniards  are  alfo  but  little  afcertain’d. 
wl  litde  BeinefiuSy  in  his  treatife  de  Deo  Endewellico,  has  thrown  fome  light  upon 
them.  Some  fragments  ol  the  ancient  Spaniß  literature  remain  on  coins, 
which  the  Learned  Laftanofa  has  collected  in  a  treatife  written  in  Spanißl 
and  lately  much  enlarg’d  and  illuHrated  by  Baryus.  It  is  in  vain  to  reckon 
thele  letters  Runic  ;  for,  the  Runic  characters  have  no  fuch  figns  of  anti¬ 
quity;  and  it  appears  that  thefe  coins  were  Hruck  in  the  time  of  the  Roman 
Republic,  long  before  the  coming  of  the  Goths.  The  enquiry  into  the 
original  of  the  ancient  inhabitants  is  no  lefs  perplex’d.  The  Celtiberiy  a 
great  part  of  the  Spaniards ,  came  from  the  Celt ,  but  later  I  fuppofe :  For 
it  is  credible  tnat  anciently  the  Iberi  themfelves  were  defcended  of  the 
.f  \  yet  Perhaps  we  muH  except  the  Vafeones,  and  the  people  of  affinity 
with  them:  ror,  the  language  of  the  Vafcones  differs  furprifino-ly  from  all 
t ne  European  languages }  nor  is  there  any  other  found  to  which  it  has  an 
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affinity.  Shall  we  fay  that  Spain  was  inhabited  by  a  colony  of  Africans 
before  the  arrival  of  the  Celt  a,  and  that  the  Vafcones  were  remains  of  them  ? 
Or  rather  that  fome  ancient  nation  of  a  former  migration  ( before  the 
arrival  of  the  nation  from  which  fprung  the  Celtae,  that  is,  the  Germans 
and  Gauls)  poffefs’d  not  only  Spain ,  but  Aquitain ,  and  all  the  neighbouring 
parts;  and  this  is  favour’d  by  the  common  names  of  rivers.  Cafar  has 
diftinguifh’d  three  Gauls ,  viz.  the  Aquitani c ,  Celtic,  and  Belgic ,  where  it 
appears,  that  the  name  Celt  a  is  taken  in  the  ftrifteft  fenfe ;  and  I  fhould 
think,  that  it  properly  agreed  to  the  inhabitants  of  Celtic  Gaul-,  and  after¬ 
wards  taken  in  fo  large  a  fenfe  by  the  Greeks ,  that  came  partly  to  Marfeilles 
and  partly  to  the  Iß  er,  that  upon  obferving  a  certain  fimilitude  in  their 
manners  and  language,  it  compriz’d  all  the  weft,  which  was  unknown  to 
the  ancients:  For,  formerly  the  Greeks  call’d  the  weftern  people,  whom 
they  knew  not,  Celt  a  ;  the  northern,  Scythians  ;  the  eaftern,  Indians the 
fouthern,  Ethiopians  ;  denominating  the  remoter  people  from  the  nearer: 
And  Herodotus  has  fufficiently  fhewn,  (tho’  he  varies  from  himfelf)  that 
the  Scythians  were  a  peculiar  and  no  very  extenfive  nation,  which  gave 
name  to  the  nations  ofthat  traft;  and  was  no  lefs  unknown  to  the  Greeks 
in  Homer  s  time  than  was  that  of  the  Celta. 

As  Germany  fupplied  Gaul  and  Italy  with  its  moft  ancient  inhabitants ; 
fo  it  did  Scandinavia  fomewhat  later:  For,  I  reckon  it  unqueftionable,  that 
the  German  nations  pafs’d  over  from  the  Cimbrica  Cherfonefus  and  thecoafts 
of  the  Baltic ,  firft  to  thofe  iflands  now  call’d  Danijh ;  and  afterwards  into 
Scandia  itfelf ;  and  driving  out  the  Finn  o- Lapp  ones,  the  ancient  inhabitants, 
to  remoter  parts,  poffels’ d  the  milder  trafts  along  the  coaft :  And  indeed 
the  Danijh,  Swedijh,  and  Norwegian  languages  are  plainly  referable  to  the 
German,  no  lefs  than  at  this  day  the  Italian,  French ,  and  Spanifh  are  to  be 
reckon’d  of  Latin  original;  tho’  thefe  latter  receiv’d  the  Roman  language, 
not  as  defcended  of  them,  but  as  being  under  their  empire,  which  is  other- 
wife  in  the  Germanifen  of  the  northern  nations  :  Nor  is  it  to  be  wonder’d 
at,  that  the  northern  and  hither  Germans  do  not  underhand  each  other, 
feeing  a  Boor  of  Aufiria,  or  Bavaria,  does  not  underhand  one  of  JVefi- 
phalia,  or  Holland.  No  German ,  at  this  day,  could,  without  an  inter¬ 
preter,  underhand  Otfridus ,  a  German  writer  of  Chartern  agn\  time ;  not  to 
mention  Ulphila,  a  much  older  writer.  Thus  by  intervals  of  time,  as  well 
as  places,  firft  the  dialects  and  then  the  languages  undergo  a  change.  But 
when  words  are  fet  down  in  writing,  fo  that  one  may  have  an  opportunity 
of  reflefting  on  them,  the  common  original  manifeftly  appears  in  moft  of 
them :  The  variation  is  greater  in  dialeft  than  in  language.  Moreover, 
Francifcus  Junius  has  efpecially  deferv’d  well  of  the  ancient  German  lan¬ 
guage,  and  part  of  his  lucubrations  is  prelerv’d  at  Oxford.  Dr.  Hickes, 
excited  by  his  example,  has  given  us  in  a  large  and  ufeful  work  a  treafury 
of  the  northern  languages,  to  wit  the  Teutonic ;  and  lately  in  Germany 
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Johannes  Schilt  crus,  and  by  my  advice  Gerardus  Me  terns,  have  attempted 
to  illuftrate  the  ancient  German  language, 
r  Ja 'urom  Ac  ^  am  aware,  that  fo me  learned  men  among  the  northern  Germans  have, 
&rm>u. ’  *  at  one  time,  fram’d  to  themfelves  a  certain  nation  of  Goths ,  different  from 
the  Germans  \  and  at  another  time  reckon’d  Germany  itfelf  a  colony  of 
Goths.  But  no  one  can  deny  the  Goths  to  be  Germans ,  and  oppofe  both 
the  teftimonies  of  the  ancients  and  the  evidence  of  matters  of  faót,  unlefs 
he  would  incline  to  rival  in  obftinacy  Pretorias,  a  Gothic  author,  who  rec- 
/kon’d  the  Goths  to  be  Sarmatians :  But  it  might  be  more  eafily  credited, 
-that  the  Germans  came  from  Scandinavia ,  if  the  German  nations  poffefs’d 
its  in  mod  parts  towards  the  frozen  ocean.  But  all  the  country,  on  both 
fides  the  Sinus  Boddicus ,  is  poffefs’d  by  the  Finno-Lappones ,  a  nation  en¬ 
tirely  different  in  language  from  the  Swedes  and  Norwegians :  I,  therefore, 
take  the  Finns  to  be  the  true  Aborigines  of  that  large  Peninfula ,  which, 
from  its  nigheft  and  a  fmall  part  thereof,  Scania  (as  it  is  call’d  even  at  this 
day)  or  Scandia ,  or  Scandavia ,  the  ancients  call’d  Scandinavia :  There  are  in 
thole  parts  no  traces  of  the  German  language,  it  being  only  found  on  the 
borders  thereof:  And,  therefore,  to  derive  the  Germans  from  thence, 
would  be  the  fame  abfurdity  as  making  all  the  Arabs  and  Syrians  the  pof- 
terity  of  the  Abyffinians ,  or  many  ages  hence  making  London  in  England  a 
colony  from  Boft  on  in  America .  It  appears  that  Suedilant  does  at  this 
day  among  the  Swedes  denote  land  newly  broken  up  and  turn’d  into 
plough-land  after  burning  the  woods  :  For  fueden ,  even  among  the  ancient 
Germans ,  fignify’d  to  burn.  Whence  remains,  at  this  day,  fieden ,  to  boil, 
and  fud ,  the  fouth  or  warm  quarter :  But  that  country  was  broken  up  lom«- 
before  the  Roman  writers,  fince  Facit  us  himfelf  makes  mention  of  the 
flourifhing  nation  of  the  Suiones ,  that  is,  the  Suedones  \  and  makes  the 
Suevi ,  that  is,  a  part  of  the  Germans ,  to  extend  that  far. 
o» r'c lm eJ from  Yet  1  own  that  colonies  were  fent  from  the  northern  to  the  hither  Ger- 

many,  but  later:  And  indeed  the  Cimbri ,  Saxons ,  Heruli ,  Vandali ,  and  other 
nations  came  from  the  Baltic  coaft-,  and  Procopius  tells  us,  that  the  ancef- 
tors  of  the  princes  of  the  Heruli  dwelt  in  Scandinavia :  And  from  thence 
Jornandes  deriv’d  the  Goths.  On  the  contrary,  Cluverius ,  a  principal  author 
in  ancient  geography,  places  the  Goths  on  the  JVeiJfel,  and  that  from  no 
contemptible  arguments  :  But  Georgius  Sternielmius ,  a  learned  Swede ,  (who 
together  with  Benedidlus  Skyttius  labour’d  much  on  the  harmony  of  lan¬ 
guages)  wrote  a  treatife  with  fome  acrimony  againft  Cluverius  \  but  his 
realonings  are  not  fo  folid.  I  do  not  entirely  defpife  the  authority  of  Jor¬ 
nandes ,  tho’  I  own  it  is  not  always  to  be  depended  on-,  efpecially  in  the 
remoter  accounts  and  I  find  him  fometimes  full  of  inconfiffencies.  He 
follow’d  Ablabius ,  and  the  books  of  Caßodorus  on  the  Gothic  affairs,  which 
are  now  loft.  Jornandes ,  therefore,  derives  the  Goths  from  Scandinavia , 
tho’  he  confounds  them  with  the  Gela. r,  the  much  more  ancient  inhabitants 
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of  the  Euxine  coaft.  I  do  not  only  reckon  to  the  Swedes  the  eaftern 
and  weftern  Gothland  but  Jutland ,  the  Gothones  on  the  Weijfel  (who  were 
known  formerly  to  the  Romans )  and  the  ifland  Gothland:  It  was,  there¬ 
fore,  poffible  that  the  appellation  of  Gothones ,  or  Guttones ,  was  fome  time 
or  other  common  to  the  inhabitants  of  both  fides  the  Baltic ;  and  hence 
the  fea  itfelf  was  call’d  Sinus  Codanus ,  that  is,  Gothicus:  And  tho’  the 
firft,  or  more  ancient  Germans  on  the  other  fide  that  fea,  are  undoubtedly 
delcended  from  our  Germans ;  yet  it  is  not  improbable,  that  afterwards  a 
number  of  brave  young  men  came  again  from  Scandinavia ,  and  fettled  the 
kingdom  of  the  Goths  in  thofe  parts  on  this  fide  the  fea  ;  and  that  the  ori¬ 
ginal  of  the  princes  and  leading  men  was  by  pofterity  and  hiftorians  con¬ 
founded  with  that  of  the  nation  itfelf ;  as  if  the  whole  nation  had  come 
from  the  fame  parts ;  or  as  if  Scandinavia ,  which  in  my  opinion  was  never 
very  populous,  were  the  nurfery  of  thefe  nations.  This  opinion  is  favour’d 
by  Jornandes  himfelf  a,  who  lands  the  Goths  among  us  with  their  king 
Ber'ig,  in  three  fhips  only :  And  indeed  it  is  credible,  that  in  the  migra^ 
tions  of  the  Goths ,  as  in  thofe  of  the  Cimbri ,  Franks ,  and  Saxons ,  thofe  who 
came  from  the  remote  parts  were  increas’d  in  number  by  the  accelfion  of 
others,  who  either  fpontaneoufly  or  by  force  came  both  into  the  expedition 
and  name  of  that  people.  That  the  Goths  gradually  proceeded  from  the 
W eijfel  towards  the  Euxine  fea,  Cluverius  agrees  with  Jornandes  but  it  ap¬ 
pears  that  the  Bafiarn#  and  other  Germans  were  found  there  long  before. 

I  take  the  migration  of  the  Afiatics  into  Szueden  ( mention’d  by  the  The  original  »F 
more  modern  mythologifts  of  that  nation)  confidering  the  great  dif- the-aw5- 
tance,  and  the  difficulty  of  travelling  even  at  this  day,  to  be  fabulous,  and 
invented  at  the  time,  when  upon  the  firft  reception  of  letters,  the  Scandina¬ 
vians ■  learn’d  what  Afia  was.  But  it  appears,  that  the  Afc,  or  Heroes ,  which 
arriv’d  with  Odin ,  or  Wodan ,  came  from  the.  Saxons ,  who  ftill  inhabited 
Cimbria,  and  among  whom  Wodan  himfelf  reign’d,  as  far  as  may  be  learn’d 
from  the  ancient  annals  of  the  Angles ,  which  are  far  more  ancient  than  the 
hiftories  of  the  northern  nations :  And  therefore,  the  Scandinavians  at  one 
time  receiy  d  kings  from  them,  and  they  at  another  time  from  the  Scandi¬ 
navians.  The  northern  people  corrupted  Wodan ,  as  being  a  foreign  word, 
into  Odin  ;  for,  they  generally  cut  away  the  W  from  German  words. 

Jornandes  derives  the  Danes  (or  Dani ,  as  they  are  call’d  by  their  neigh¬ 
bours,)  from  the  Cogeni  ;  and  tho’  he  places  them  in  Scanzia ,  you  may 
therein  comprize  the  outmoft  Jut<e  as  far  as  the  promontory  Scagen  •,  and 
they  afterwards  coming  from  the  river  Dena ,  it  appears  they  had  the 
name  of  Deni ,  and  the  country  that  of  Denemarck  ;  for,  that  river  (at  this 
day  cali  d  Eidora ,  from  Heggidora ,  as  the  ancients  relate,  or  the  gate  of  the 
fort)  makes  the  limits  or  marches  of  Jutland .  Jornandes  relates  that  the 
Heruli,  driven  out  by  the  Danes ,  did,  together  with  the  Saxons ,  praélife 
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piracy  on  the  Romans  and  it  is  credible,  that  they  were  often  conceal'd 
under  their  name. 

I  need  not  much  enlarge  on  the  migrations  of  the  German  nations  into 
the  provinces  of  the  Roman  empire,  fince  they  are  well  known  from  hif- 
tory,  and  ftand  not  in  need  of  the  fupport  of  languages  •,  and  yet  there  are 
fome  things  on  this  head  worthy  of  remark.  It  is  manifeft  that  thofe  few 
Suevi ,  who  have  retained  their  ancient  name,  were  mixt  with  the  Allemanni. 

I  fhould  think  that  the  Boil  came  into  Bavaria  from  Bohemia  and  the  Mar - 
comanni ,  at  the  time  the  nations  of  the  Vinid<e  prevailed.  Wemlift  treat 
fomewhat  more  fully  of  the  Franks  and  Saxons:  Some  Authors,  and  thofe 
of  no  modern  date,  derive  the  Franks  from  Troy,  and  again  from  the 
Euxine  fea,  and  afcribe  to  them  fome  certain  town  called  Sicambria ,  as  if 
they  had  fome  time  or  other  inhabited  Pannonia :  But  it  is  a  prevailing 
cultom  among  people,  upon  their  firft  reception  of  letters,  for  their  half- 
learn’d  writers  to  devife  ftrange  flories  •,  partly  imitating  the  fiblitious  and 
idle  relations  of  other  people,  and  partly  applying  fome  of  their  own  po¬ 
pular  traditions  to  what  they  read  in  books :  And  hence  arofe  among  the 
French,  Britons ,  Scots  and  Scandinavians,  thofe  prodigies  of  flories,  which 
the  northern  people  called  by  a  German  term,  Sagas,  that  is,  idle  tales. 
Some  learned  Frenchmen ,  fuppofing  that  an  ancient  colony  of  Gauls  was 
carried  into  Germany,  do  from  thence  derive  the  Franks  •,  but  how  does  it 
appear  that  the  Franks  came  from  that  part  of  Germany,  which  the  ancient 
Gauls  are  faid  to  poffefs.  I  find  that  the  original  of  the  Franks,  as  well  as 
that  of  the  Vandals,  Goths  and  Saxons,  is  to  be  deriv’d  from  the  Baltic 
coaft-,  not  that  they  came  from  thence  as  a  great  nation,  but  that  a  number 
of  brave  men,  fallying  out,  did  in  their  progrefs  gröw  into  a  mighty  peo¬ 
ple  :  For,  it  appears,  that  upon  occafion  of  the  Marcomannic  war,  when  under 
Marcus  Antoninus,  Italy  itfelf  was  in  danger,  the  Barbarians  were  encouraged 
by  the  hopes  of  plund  :r,  and  roufed  from  their  habitations  •,  and  from 
that  time  the  fury  of  migrations  continu’d,  till  the  farther  countries  of  the 
Germans ,  being  exhaufted,  gave  way  to  the  Vinidi  and  the  hither  coun¬ 
tries,  coalefcing  into  larger  kingdoms,  were  more  quietly  inhabited: 
Befides,  the  Franks  did  foon  after  fettle  among  the  Hermunduri  and  Che- 
rufei  -,  from  whence  they  proceeded  to  the  Rhine,  into  the  country  of  the 
Sigambri  and  the  neighbouring  parts and  gave  name  to  that  whole  traél 
between  the  river  Maine  and  the  Batavi ;  and  infefted  the  Gallic  coaft, 
till  at  length  they  pafTed  over  into  Gaul,  when  a  later  and  flill  fiercer  nation 
of  Saxons  lucceeded  them. 

Ptolomy  was  the  firfl  who  mention’d  the  Saxons  in  the  mouth  of  the 
Cimbrica  Cherfonefus ,  and  not  far  from  thele  Tacitus  places  the  Angles,  in 
which  Author’s  time  either  the  name  of  Saxons  was  not  known,  or  it  was 
confined  to  very  narrow  limits ;  but  as  they  afterwards  increafed,  and  had 
joined  with  them  the  Chauci  and  Frifii ,  they  became  noted  pyrates,  and 
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(tnade  defcents  into  Gaul  and  Britain ,  with  a  view  to  plunder,  and  hence 
both  coatte  are  in  the  Notitia  Imperii ,  called  Saxonicum.  It  appears,  that 
about  that  time  the  Franks  were  driven  out  of  Batavia  by  them,  and  that 
before  the  Saxons  fettled  in  Britain:  The  fame  people  fucceeded  the  Franks 
in  Weftphalia ;  and  afterwards  the  kingdoms  of  the  Wer  ini  and  Thuringi , 
( whofe  ancient  names  were  Cherufci  and  Hermunduri )  Were  partly  over¬ 
thrown  by  the  Franks ,  and  partly  by  the  Saxons,  Phe  country  of  the 
Werini  (if  you  except  Frifia )  ceded  to  the  Saxons ,  and  they  alio  obtain  d 
part  of  Thuringia  (which  in  diploma's  was  for  a  long  time  call  d  Ä brthu - 
ringia )  between  the  Elbe  and  the  mountains  of  Hartz.  Part  of  the  Saxons 
alfo,  together  with  their  former  neighbours,  the  Lombards ,  paffed  into 
Italy.  At  laft  under  the  German  Emperors  moft  of  the  country  of  the 
Wenidi,  between  the  Elbe  and  the  Warta,  and  even  farther  (  partly  the 
colonies  of  the  Germans ,  and  partly  the  natives  affuming  our  manners  and 
language )  fell  to  the  Saxons ,  and  conftitute  the  principal  part  of  the 
upper  Circle  of  Saxony. 


Of  the  reputed  Silefian  Cotton.  From  the  Breflaw  Collection, 

July  1717,  Clafs  IV.  Art.  VI.  p.  76. 

Tranflated  from  the  High-Dutch. 

ABOUT  Hirfchberg,  Kiihnaft,  and  more  efpecially  about  Grieffenberg, 

is  found  a  new  fort  of  cotton,  of  which  we  have  not  only  had  an  and  true  cotton, 
account  in  writing,  but  likewife  a  large  fample  of  it  fent  us:  But 
we  muft  in  the  firft  place  obferve,  that  it  does  not  at  all  deferve  the  name  of 
true  cotton,  1.  As  it  is  entirely  different  either  from  the  true  goffypium 
herbaceum,  or  arboreum ,  as  fuch  is  plentifully  produced  and  found  in  Afia , 

Africa,  America,  and  alfo  in  Europe,  and  particularly  in  Syria,  Egypt, 

Armenia,  Perfia ,  Bengal,  Coromandel ,  China,  Brazil,  and  the  Antilles ,  as 
alfo  in  Spain,  Calabria,  Cyprus ,  and  particularly  in  the  ifland  of  Malta ; 
where  efpecially  the  gojjypium  herbaceum ,  as  the  common  cotton  tree,  does 
in  its  leaves  and  branches  refemble  the  vine-,  yet  it  is  much  lower,  and 
ufually  grows  to  the  height  of  about  two  foot,  and  muft  every  year  be 
fown  in  the  month  of  June,  in  fields  properly  prepar’d  for  it,  and  in  fuch 
manner  that  the  feed  be  previoufiy  iprinkled  with  afhes  and  water,  to 
prevent  its  being  eaten  by  the  worms :  Whereas  on  the  contrary,  the 
gojjypium  arboreum ,  or  gotne  mfegiar  is  a  true  tree,  and  lafts  for  many  years; 
but  in  Egypt  it  is  rear’d  only  in  gardens,  and  cannot  be  brought  to  fuch 
profit  as  the  herbaceum,  a  figure  of  which  we  find  in  Profper  Alpinus % 

2.  As  our  cotton  does  not  grow  in  any  nuts  or  heads,  like  the  true 

cotton, 
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cotton,  which  is  inclofed  in  a  fort  of  nuts  almoft  as  big  as  walnuts,  and 
found  on  the  top  of  the  ftalk,  which,  when  ripe,  burft  on  four  or  fix 
fides,  and  through  the  rent  difcover  the  inclofed  cotton.  In  Syria  and  other 
parts  it  is  cleanfed  by  means  of  a  round  Hick,  which  is  faften’d  to  a  round 
iron  bar,  and  then  turned  round  •,  fo  that  the  fhells  or  the  feeds  muft  re¬ 
main  behind:  And  this  in  the  Antilles  is  perform’d  by  a  fmall  machine, 
which  turns  round  by  means  of  a  wheel,  and  the  cotton  is  in  this  manner 
clear’d  from  the  {hells  and  feeds,  which  laft  are  as  large  as  fmall  beans,  and 
hang  on  the  cotton,  in  whofe  middle  they  grow  j  fo  that  thus  the  cotton 
falls  on  one  fide,  and  the  feed  on  the  other.  3.  Not  to  mention  that  the 
true  cotton,  as  was  faid,  contains  in  itfelf  its  feed,  from  which  it  is  propa¬ 
gated.  4.  The  wool  alfo  itfelf  is  entirely  different  from  ours,  being  as 
long  as  hair,  and  as  ftrong  as  a  thread.3 

7m  Ufe : Tthe  °Llr  cotton  on  the  contrary  is  nothing  other  than  the  produce  of  a  real 

mufis*  Cotton,  fhrub,  whofe  heads  grow  on  a  long  ftalk,  and  bear  the  cotton  j  thefe  heads 
are  a  fmall  finger  in  length,  round  and  befet  with  two  lharp-pointed  fol¬ 
licles,  almoft  like  an  ear  of  corn,  only  that  the  upper  {pike  of  this  calix 
ftands  almoft  bolt-upright,  but  the  lower  is  bent  outwards  and  downwards ; 
and  from  their  middle  the  flocks  or  downy  threads,  which  yet  are  very 
fliort,  (land  out  on  a  very  fmall  grain,  {mailer  than  the  fmalleft  poppy-feed, 
and  befet  the  whole  head  fo  thick,  that  one  can  in  no  wife  obferve  the 
flamina  and  calices ;  but  in  this  their  colleded  appearance  they  exhibit  the 
bignefs  of  a  white  moufe :  Now  this  cotton  is  prodigioufly  foft  and  fine 
and  feels  like  filk ;  white  as  fnow,  yet  very  fhort,  and  at  the  fame  time 
very  tufty,  and  cannot  be  eafily  comprefs’d.  In  this  form,  it  is  true,  it  is 
on  account  of  its  fhortnefs,  not  fit  to  fpin,  unlefs  we  could  by  art  improve 
it,  and  draw  it  into  long  threads ;  but  it  appears  to  be  very  fit  for  lining 
of  cloaths,  as  being  much  lighter  and  fofter  than  cotton,  yea  even  than 
liN  itfelf ;  especially  when  it  is  open’d  out,  beaten  and  well  clean’d,  and 
as  it  may  alfo  be  had  in  great  plenty  •,  feeing  not  only  each  head  is  ftufPd 
therewith,  but  even  the  trees  themfelves  are  full  of  it;  So  that  as  we 
are  well  afl'ur’d,  a  whole  bafket  may  be  fill’d  with  it  from  one  tree  only : 
Heikles,  this  tiee  does  not  require  the  leaft  culture,  and  is  found  pretty 
plentiful  in  other  places  befides  the  abovemention’d,  particularly  in  marfhy 
giouncis,  yet  with  this  circumftance,  that  in  five  or  fix  years  growth  at 
moft,  it  turns  rank,  and  yet  it  muft  not  be  grubb’d  up :  And  to  this  we 
farther  add,  that  this  cotton  is  in  no  wife  lpoil’d  by  water,  but  after 
drying,  retains  its  colour  pretty  well,  only  that  it  turns  a  little  yellowifh ; 

but 
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but  in  fubftance  it  feems,  indeed,  to  be  improved;  becaufe  then  it  is 
obfervable  to  be  really  firmer  and  defer,  yet  at  the  fame  time  very  foft, 
and  perfectly  fit  for  lining  of  cloaths ;  yet  poffibly  by  art  it  may  be 
brought  to  a  greater  degree  of  perfection  :  It  might  alfo  be  worth  enquiry, 
whether  this  cotton  might  not  be  employ’d  for  making  of  hats ;  and  upon 
confulting  fome  hatters  on  this  head,  we  were  told  it  was  no  imprac¬ 
ticable  thing :  And  for  the  future  we  fhall  embrace  all  opportunities  of 
making  more  oeconomical  and  phyfical  experiments  upon  this  vegetable. 
But  whether  it  was  formerly  taken  for  cotton,  and  whether  the  words  of 
Tannerus a  have  poffibly  any  relation  to  it ;  ‘  cotton,  that  rarity  of  nature, 
4  is  alfo  found  in  Bohemia.*',  is  what  we  cannot  alfert  for  truth:  At  the  lead, 
as  this  wool  very  eafily  falls  from  its  trees,  fo  that  when  one  goes  under  one 
of  them,  he  is  foon  by  the  fmalleft  breath  of  wind  all  over  cover’d  with 
it ;  and  as  on  account  of  its  lightnefs,  it  is  ufually  carried  by  the  wind  far 
and  near,  it  is  very  credible  that  the  cotton-rain,  that  fell  in  Poland , 
Anno  1571,  mention’d  by  Paulinusc  from  Spangenbergius,  might  be  owing 
to  this  or  the  like  wool ;  as  it  is  alfo  well  known,  that  the  gramen  tomen - 
tofum ,  which  was  once  driven  in  plenty  upon  a  meadow  not  far  from  Hall, 
is  wont  to  produce  plentifully  a  like  wool,  but  of  a  greater  length ;  hot  to 
mention  the  like  fort  of  woolly  fluff  which  is  to  be  found  on  poplars  and  on 
other  trees  or  fhrubs :  In  fine,  how  far  the  efula  rara  Indica,  which  is  produc¬ 
tive  of  white  filk,  and  which  grows  in  Moravia ,  according  to  the  teftimony 
of  M.  Hertodts  d,  is  to  be  reter* d  hither,  we  leave  others  to  determine. 

a  Veßig,  Bohern.  p'ue ,  notis  a d  c.  10. 

b  Vide  Bohuil.  Balbinus  Mi  feet.'  Bobem.  dec.  I  .lib.  \.c.  49  .p.  1 15.  b. 
c  jteifküïtjï.  HuCh  part  III.  p.  902. 
d  Tartoromaft.  P.  I.  c  17.  p.  129. 


Of  the  Invention  of  the  Microfcope;  together  with  fome  microfco- 
pical  Obfervations.  By  Dr.  Phil.  Jac.  Sachs  a  Lewenheimb. 
From  the  Mifcellanea  Naturas  Curioforum,  Ann.  I.  Dec.  I. 
Gbf.  XIII.  p.  40. 

Franßated  from  the  Datin. 

AMONG  the  curious  inventions  of  this  age,  the  microfcope  is  none 
or  the  leaft ;  as  by  it  the  fmalleft  atoms  and  infebts  are  magnified 
to  a  great  degree  :  The  Italians  claim  to  themfelves  the  honour 
of  the  invention,  and  mention  Francifcus  Fontana ,  a  Neapolitan ,  for  its 
inventor ;  and  Fontana  himfelf  teftifies  that  he  firft  made  the  difeovery  at 
Naples ,  about  the  year  1 6 1 8 a  ;  and  fome  years  after,  Scheinerus  makes 
mention  of  him.b.  Bor  el  l  in  the  dedication  to  his  microfcopical  obferva¬ 
tions, 

*  Tran.  8.  de  nov.  caleß.  1$  terreßr.  rerum  Of.  c.  I.  p.  145. 
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tions,  is  of  another  opinion,  who  therein  tells  us  that  it  was  invented  in 
Holland  and  in  another  treatife  %  he  mentions  Zachary  Janfen  of  Middle- 
burg,  as  the  inventor  (confirming  it  by  many  teftimonies)  who  about  the 
year  1 590  had  difcover’d  both  the  telelcope  and  microfcope  ;  and  in  cap . 
14.  p.  34.  he  adduces  the  teftimony  of  William  Bor elius,  Ambaffador  of 
the  United  Provinces  to  France  to  wit,  that  a  certain  citizen  of  Middleburg , 
named  Hans,  and  commonly  call’d  the  microfcope-maker,  had  together  with 
his  fon  Zachary  found  out  thofe  glaffes  ;  and  had  prefented  the  firft  of  them 
to  prince  Maurice  of  Najfau ,  and  another  to  archduke  Albert ,  which  this 
latter  had  made  a  prefent  of  to  Cornelius  Drebbel  in  the  year  1619  •  As 
many  learned  men  were  afterwards  appnz  d  of  the  great  ufefulnefs  of  this 
inftrument  they  ferioufiy  applied  themfelves  to  bring  it  to  greater  perfec¬ 
tion-,  and  in  making  of  them  Francifcus  Fontana  and  Torricelli  were  famous 
in  Italy  :  And  at  this  day  Manfredus  Settala  of  Milan  is  no  lefs  famous  for 
his  optical  inftruments.  Eufiachius  de  Divinis  has  compleated  a  microfcope 
in  a  new  manner,  10  inches  and  j  in  length;  and  it  may  be  drawn  out  to 
four  lengths  ;  the  firft  and  leaft  fhows  lines  40  times  greater  than  they 
appear  without  a  microlcope  the  fecond,  90  times ;  the  third,  1 1 1 4  and  the 
fourth,  143-,  and  it  has  this  peculiar  to  it,  that  it  reprefents  objedts  plain 
and  not  curve  and  tho’  a  great  part  of  the  microfcope  be  cover’d,  yet  it  is 
furprifing  how  much  it  magnifies6. 

in  Trane t.  Among  the  French ,  Ferrerius  Arvennas  Choureus  and  Guil.  Menardus  at  - 

Paris ,  and  Stephan.  Brejfyeus  at  Grenoble ,  have  been  famous  for  micro- 
fcopes,  as  alfo  M.  Challomon  at  Aix,  and  M.  de  Servië ,  at  Lyons. 

In  England  the  beft  and  moft  perfedt  were  made  by  Mr.  Reeves  at 
fn  Eiland.  p0ndonc ,  and  by  Dr.  Hook,  who  at  great  expence  and  after  a  great  number  of 

experiments,  publifh’d  at  London  in  1665  his  Micrography  or  defeription 
of  minute  bodies,  together  with  the  defeription  of  this  inftrument,  which 
is  the  belt  in  its  kind. 

J  r  Htiimd.  In  Holland ,  next  to  the  firft  inventors  of  Middleburg ,  were  Hans ,  the 

fon  of  Janfen ,  a  Zealander,  and  Hans  Lapperhey  of  Middleburg ,  and  Cor¬ 
nelius  Dr  ebb  el  of  Alcmaer.  Ifaac  VoJfius\  microfcope  is  mention’d  by 
M.  Monconys d,  confuting  only  of  one  hemifpherule,  which  is  put  into  a 
fmall  piece  of  wood  that  draws  out,  behind  a  fmall  black  plate,  excavated 
in  form  of  an  eye,  and  perforated  in  the  middle  with  a  fmall  hole  to  look 
through.  M.  De  Hudd  at  Amflerdam  fhow’d  M.  Monconys  two  different 
microfcopes  one  with  one  fpherule  only  another  to  which  he  applies  a 
thicker  fpherule,  at  the  part  where  the  objedt  is  admitted,  in  fuch  manner 
that  the  rays  of  light  entering  the  fpherule  may  illuminate  the  objedt.  He 
like  wife  fhow’d  M.  Monconys  the  method  of  preparing  thefe  fpherules% 

for, 

a  De  Invent,  telefc.  c.  12.  p.  26. 

Journal  des  Scavans,  tom.  IV.  p.  134.  Phil.  Tranf.  N.  42.  p.  842. 

*  Moncan.  Voyagt  10m.  II.  p.  1 1.  d  Ibid,  p,  153.  c  Ibid.  p.  161. 
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for  he  melted  the  metal  for  the  fpherule  at  the  lamp,  at  which  cryftal 
elafs  is  ufually  purified,  by  extraffing  the  fait  from  it ;  while  tins 
mafs  is  »lowing  hot  it  difcharges  the  fait  to  the  furface,  which  is  afterwards 
eafilv  remov’d;  from  the  mafs  of  glafs  thus  depurated,  he  takes  up  a  lmall 
portion  on  the  end  of  his  red  hot  iron  rod,  which  he  melts  and  at  terwards 
turning  it  round  in  the  flame  of  the  lamp,  it  becomes  exaftly  globular. 

Amon»  the  Germans,  I  reckon  Kircber,  who,  in  his  treatife  de  pefie ■>,  m 
lays  that  Tiis  microfcope  is  prepar’d  with  no  lefs  application  than  ikill, 
thlt  it  magnifies  a  thoufand  times.  At  Breflam  for  fome  years  hv  d 
Theodorus  Moretus,  a  Jefuit  and  profeffor  of  mathematics,  who  ftre'iuou«/ 
aDDlied  himfelf  not  only  in  divers  mathematical  inftruments  and  diderent 
Maffes,  but  likewife  in  microfcopes.  M.  Bafilius  Titelius  is  no  lefs  famous 
for  his  microfcopes,  than  for  his  military  Ikill  and  knowledge  in  mathe- 
matics  and  phyfics.  Chriftopher  JVeickman  at  Vim  is  noted  for  his  piepa- 
rin»  of  microfcopes1 ;  as  alfo  IViefelius  and  Daniel  de  P,err  ,  his  Ion  in 
law"  at  Am  (bur?:  And  at  Vienna,  Mattmiilkrus. 

Microfcopes  are  prepar’d  in  different  manners ;  fome  ufe 
lens’s  •  others  lame  glafs-fpheres  fill’d  with  water  ;  others  again  theimaikdt  ingmicl0iCOÏe*.. 
fpherule,  whofe  diameter  does  not  exceed  that  of  the  fmalleft  pearl,  and 
which  they  inclofe  in  a  tube,  and  look  on  itslurface  placed  between  the  eye 
and  the  light;  fuch  as  was  that  of  the  Cardinal  de  Medicis,  which  Kirche) 
does  not  difapprove  of  d  ;  yet  he  prefers  to  all  others  an  hyperbolical  lens 
More  may  be  feen  about  the  conftruóhng  of  microfcopes  in  Fontana  .  Des 
Cartes  in  his  Dioptrics,  Hevelius  in  his  Selenography,  pubhlh  d  at  Dantzick 
in  164.7,  Athanafms  Kircber  f,  Petrus  Borellus  in  his  treatife  of  preparing 
microfcopes,  publifh’d  at  the  Hague  m  1656,  where  he  mentions  liom 
different  Authors,  conftru&ions  of  it,  and  which  he  adds  to  his  own 
method,  Jo.  Cbriflopber  Kolhans ,  in  his  optical  treatife,  and  Moncmnys  in 

To  this  account  of  microfcopes  we  fliall  add  fome  microfcopical  obfer^  observations, 
vations  ;  and  thefe  relate  either  to  works  of  art  or  nature. 

As  to  works  of  art ;  1.  The  fineft  and  fmootheft  paper  appears  rough  On  ^  «  -- 

in  a  microfcope :  For,  in  it  are  feen  fibres,  haiis,  cavities,  ant  innume 

rable  inequalities.  2.  The  fmootheft  furface  of  glafs  appears  very  rough 

and  full  of  cracks,  fiffures  and  inequalities.  3 .  The  fineft  point  of  a  needle , 

tho’  it  may  feem  to  be  imperceptible,  appears  by  the  microfcope  as  broad  as 

a  quarter  of  an  inch.  The  extremity  of  its  point  does  not  end  in  a  cone, 

nor  is  it  entirely  round  or  flat,  but  blunt,  unequal,  megukr,  re  cm 

1  a  bi  o- 


a  f.  I.  c.  7.  §.  2.  p.  70.  b  Ibid  p.  320.  c  Ibid  p.  328. 
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a  broken  nail a.  4.  The  edge  of  a  very  fharp  razor  appears  in  fome- 
meafure  like  the  back  of  a  dog,  with  feveral  teeth  b.  5.  The  fmalleft 
points,  ufed  in  printing  for  diftinguifhing  the  periods,  appear  like  fo 
many  chefnuts c.  6.  The  threads  of  the  fineft  webs  appear  like  coarfe 
cords,  and  the  holes  between  the  threads,  which  render  the  web  trans¬ 
parent,  nearly  refemble  the  lettice  of  a  window  d.  7.  The  waves  in 
tabbies  do  hence  appear,  becaufe  fome  parts  thereof  are  more  elevated, 
and  others  more  deprefs’d,  whence  arife  the  different  refleótions  of  the 
light.®  8.  The  fait  of  May  dew,  prepared  in  a  peculiar  manner  by 
Mr.  Henjhaw ,  and  view’d  with  a  microlcope,  did,  in  the  number  and 
figure  of  its  angles,  refemble  nitre. f  9.  The  variety  and  true  mixture  of 
colours  may  be  eafily  collected  by  the  microfcope  •,  and  of  the  colours 
difcover  d  by  it  Dr.  Hook  has  treated  in  his  micrography.^  Some  years 
ago  M.  Chriftian  Langius ,  an  excellent  chemift,  and  profeifor  of  philofophy 
at  Leipzig ,  at  feveral  times  fhow’d  to  his  pupils,  that  a  green  colour  by  the 
microfcope  was  nothing  other  than  a  mixture  of  white  and  blue.  Ludovicus 
Savotus  in  his  accurate  treatifc  on  colours,  publifh'd  at  Paris  in  1613,  fhews, 
that  a  variety  of  colours  arifes  from  their  different  mixtures;  from  a  yellow 
or  a  white,  and  a  light  red  and  a  blue,  a  green  is  produc’d;  from  a  fmall 
portion  of  a  yellow  and  blue,  arifes  a  lively  green;  from  a  larger  portion 
of  blue  and  yellow,  a  dingy  green  and  a  dark  green;  if  the  blue  prevail 
in  the  mixture,  there  is  produc’d  a  fea-green  ;  but  if  the  yellow  prevail,  a 
yellow-green;  and  if  fome  black  be  added,  a  fueille-morte :  Thus  when 
dyers  and  painters  mix  a  red  of  groffer  parts  in  fmall  quantity  to  a  yellow, 
they  produce  orange  ;  but  in  a  larger  quantity,  zinzolin  ;  from  a  ftraw-colour 
and  the  leaft  portion  of  a  red  of  groffer  parts  is  produc’d  the  ifabella-c olour. 
Ir  to  the  zinzolin  you  add  a  little  black,  you  have  the  couleur  de  Roy  ;  but 
it  more  black,  the  couleur  de  Minimes ;  but  a  yellow  is  produc’d  from  a  light 
red,  and  a  pellucid  white;  a  blue  colour  with  white  ftrikes  a  turcois  blue,  a 
fky  blue,  and  a  white  blueh ;  a  bright  white  mixt  with  a  black  makes  a 
grey  ;  and  according  to  the  proportion  of  both,  and  as  the  one  or  the  other 
is  predominant,  a  blue  grey,  filver  grey,  dingy  grey,  dark  grey5;  a  red  of 
grofs  parts  mixt  with  a  white,  if  the  red  prevail  moft,  makes  a  din<ry  red  ; 
but  if  the  white  prevail  molt,  a  lively  red,  which  in  wool  produces  die  fear- 
let  ;  in  lilks,  the  crimfon  ;  and  in  fine,  the  carnation  and  the  flefh-colourk  : 
And  it  is  ci  edible,  that  the  origins  and  mixtures  of  lb  many  colours  may  be 
difeover’d  by  the  microfcope ;  and  from  thence  more  new  phenomena  of 
colours  be  found  out. 


On  tie  works  of 
nature,  and  firfl 
in  the  mineral 
•kingdom. 


*•  In  ^  ciftroites,  the  feeming  liars  or  rofes  are  nothing  other  than 
failures  .  Whence  this  ftone  is  made  to  move  by  pouring  vinegar  upon  it; 


a  70!tr-  des  Sfav.  Tom.  II.  p.  479.  b  Ibid.  p.  480.  c  j  , 

p.  461.  e  Ibid.  p.  481.  f  Phil.  Tranf.  N°  3.  p.  33. 

f  Jour,  des  Sfav.  Toni.  II.  p.  488.  h  Sapo/,  c.  7,  1  Id  c  6 

5  B  er  el.  Obf.  Micro/.  6. 


and 

*»  Ibid. 


*  Id.  c.  8. 


of  Germany,  &c.  n i 

and  if  it  was  fhap’d  into  the  form  of  a  tortoife,  it  would  yield  a  furprifing 
automaton ,  as  Kir  eher  obferves"5 ;  becaufe  the  vinegar,  insinuating  with  its 
fpirit  into  the  fiffures,  a6ts  upon  the  fait  of  the  ftone,  where  in  that  mutual 
ftruggle  and  ebullition  that  more  violent  motion  is  excited,  as  I  have  alfo 
accounted  for  the  local  motion  of  crabs-eyes  in  my  Gammarologia  Curio  fa 11 . 

Upon  viewing  each  corpufcle  of  powder’d  cryftal  apart,  according  to 
Kircher ,  it  appears  fomewhat  radiant  °. 

I.  Rotten  wood,  view’d  with  the  armed  eye,  exhibits  a  vaft  number  of  In  tKc  ve  etablc 
little  worms ;  fome  of  which  have  horns*,  fome  wings;  and  they  have  eyes  kinsdom  »»  s«* 
like  black  points  and  a  probofeis :  So  that  the  wifdom  of  the  Creator  is nerJ 
very  much  to  be  admir’d,  as  having  furnifh’d  thefe  animalcule  which  are 
imperceptible  to  the  quickeft  eye,  with  thefe  members,  without  which 
they  could  neither  move  nor  exercife  any  vital  aótionp.  2.  In  general,  we 
obferve  in  plants,  herbs,  and  the  leaves  of  trees,  veins  drawn  with  the 
greateft  art,  and  in  thefe  a  juice,  with  which  are  fed  the  veins  of  the 
roots  ;  and  we  alfo  obferve,  how  that  juice  congeals  and  runs  again  :  In 
flowers  is  feen  a  juice  and  a  florid  ambrofia  running  in  their  fmall  veins'?. 

3.  In  all  herbs  are  feen  very  minute  worms,  which  are  produc’d  according 
to  the  nature  of  the  herb  and  plant,  and  which  now  degenerate  into  butter¬ 
flies,  and  again  into  fome  other  volatile  infeótr.  4.  In  fome  leaves  of 
plants  are  obferv’d  many  little  ftars  and  collections  of  long  atoms,  and 
many  fpines  flick  out  on  them  on  all  fidesf.  5.  In  capillary  herbs,  as  the 
lonchites ,  polypody,  lingua  cervina ,  and  other  plants  without  feed,  as  is 
commonly  thought,  the  feeds  are  difeover’d  by  the  microfcope  :  For,  they 
are  tergiferoush  6.  In  moft  plants  there  are  holes  obferv’d,  as  in  the  hy- 
; pericum ,  dandelion,  and  fpinage;  yet  thefe  holes  do  not  penetrate  the 
plant,  but  are  furnifli’d  with  a  fmall  lucid  membrane  like  a  letticeu. 

i.  The  entire  external  furface  of  a  fage-leaf  is  rough,  but  by  the  mi-  inp«t;f«u. 
crofcope  it  appears  as  if  cover’d  with  a  cobweb,  within  which  very  mi¬ 
nute  animalcules  appear,  together  with  fome  little  balls  like  eggs,  fpread 
over  the  furface:  Which  virulent  brood,  if  rubb’d  on  the  gums  of  a  perfon 
without  walking,  proves  noxious;  but  wiping  the  leaf  with  the  finger,  or 
walking  it  in  water,  they  prefently  difappearw.  2.  Both  the  leaves  and 
bark  of  the  mulberry,  if  their  texture  be  obferv’d  by  the  microfcope,  you 
will  find  that  in  their  fibres  they  very  nearly  referable  yellow  fllk;  Borellus 
has  fhown  in  the  leaves  of  the  mulberry  a  wonderful  plexus  or  net-work*. 

3.  The  leaves  of  hoar-hound  have  tubercles  and  round  rugofities  refembling 
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«’roos  of  oii\  4.  The  leaf  of  the  Sigillum  Solomonis ,  which  to  the  naked  eye 

di  [covers  only  9  ribs,  does  by  the  microfcope  fhow  74".  _  5.  ÏJ1  tlie  ne“ie 
we  prefently  difcover  by  the  microfcope  whence  it  caufes  fuch  a  trouble- 
fome  itching,  and  to  what  its  power  of  raifing  puftules  is  owing:  Over 
the  whole  herb,  efpecially  in  its  leaves,  are  obferv  d  prickles  m  the  form 
of  needles,  nay  with  three  points,  with  which  the  whole  furface  of  the 
nettle  is  plentifully  befet,  whereby  it  evidently  pricks  •,  and  from  this.pain- 
ful  compunction  there  afterwards  arifes  a  heat  in  the  wounded  dein,  as 
many  of  the  prickles  are  left  behind  in  it;  whereby  the  blood  flows  more 
copioufly  to  thofe  parts  b.  Hook  in  his  Micrography  has  alfo  obferv’d  in 
the  nettle,  that  its  leaves  are  all  over  cover’d  with  very  fharp  prickles, 
whole  bafe  conflfts  of  a  bag  of  a  flexible  fubftance,  in  form  of  a  wild  cu¬ 
cumber,  with  a  fharp  poifonous  liquor?  contain’d  therein,  which  may  be 
feen  to  rife  and  fall,  if  the  extremity  of  the  prickles  be  prefs’d  with  the 
finger  againfl:  the  bafe :  Hence  feeing  the  point,  confifting  of  a  very  hard 
and  ftrong  fubftance,  has  a  hole  in  the  middle,  from  which  that  poifonous 
liquor  may  be  difeharged  into  the  part  that  touches  it,  a  fenfe  ol  pain 
is  thereby  excitedc.  In  a  lixivium  of  nettle-afhes  Kir  eher  affirms  d  that  it 
contracts  a  feurf  of  ice  in  the  night,  and  that  the  whole  nettle  is  repre- 
fented  on  the  ice  itfelf :  But  by  the  microfcope  the  entire  appearance  of 
the  nettle  feems  to  have  been  concreted  from  an  infinite  number  of  very 
final!  ftelluU.  6.  In  a  frefli  fmall  fig-leaf  are  feen  on  its  back  furprifing 
rugofities,  refembling  obtufe  cones :  In  the  Indian  fig  a  vaft  number  of 
large  prickles  are  obferv’d  ;  whence  upon  handling,  it  caules  pain  .  7*  The 
leaves  of  forrel  exhibit  oblong,  rough  and  ftreight  atoms  in  form  of  nee¬ 
dles,  by  which  it  is  probable  that  the  tongue  is  twinged f.  8.  The  leaves 
of  the  maftic-tree  and  the  lihurnus  are  full  of- worms5.  9.  In  the  leaves  of 
th z  palma  Chrifli  is  an  innumerable  cohesion  of  ftarsh.  10.  On  borage 
are  very  rough  prickles,  and  thofe  jointed1.  11.  Common  grafs  has 
ftriated  leaves  like  the  Chinefe  fillets,  or  rather  like  the  leaves  of  ftriated 
grafs,  in  which  nature  has  more  manifeftly  exprefs’d  itk.  12.  The  leaves 
of  the  celandine  are  perforated1.  13.  The  holes  of  St.  ‘John's  wort  are  fo 
magnified  in  the  microfcope,  as  to  caufe  the  greateft  admiration"1.  14.  The 
veins  in  the  leaves  of  the  honey-fuckle  appear  ruddy,  in  the  laurel, 
greenifh".  1 5.  The  leaves  of  wood-forrel  are  very  much  perforated,  and 
moift,  as  it  were,  with  a  perpetual  dewk  16.  Fever-feu  appears  all  over 
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Ibnttedr.  17.  If  the  feed  of  a  French  bean  or  almond  be  fteept  in  hot 
water  and  open’d,  and  its  bud  be  cut  away  with  a  fine  needle,  you  wm 
find  in  it  the  appearance  of  the  plant,  in  the  fame  manner  as  in  tue  bud, 
of  wees  and  in  the  eyes  of  feeds  the  rudiments  of  plants  are  feen'. 

18  In  examining  the  filaments  of  the  leaves  of  the  crcbts,  the  fioweis 
appear  all  over  Interwoven  with  very  fmall  images  of  a  numan  form 
to  Vinegar,  made  from  wine,  in  the  microfcope  exhibits  eels,  which 
wrivgle  and  move  pretty  faft  therein' :  And  they  are  fometimes  feen,  even 
bv  aihck  eve,  when  view’d  in  the  fun  without  a  microfcope ;  which  wa 
obferv’d  in  the  laft  century  by  Andreas  Baca  us'-,  or  n  vinegai  be  mu 
^h  dear  water,  fomewhat  lo"ng  "worms  are  obferv’d to  float » thegl^nd 
thev  are  manifeftlv  feen,  according  to  Erafmus  Bartholin  .  1  nus  1 .  anaj 

aid Pona w  faw  worms  of  a  filver  colour  fwimming  like  fo  many  fmaU hffies 
in  vinegar,  which  upon  withdrawing  the  vinegar,  would  flick  to  the  lic.es 
of  the  “slat's.  Job.  Nardms  *  relates,  that  in  fome  forts  ot  vinegar  lie  o...y 
obferv’d  worms  by  the  microfcope,  namely,  in  iuch  vinegar  as  is  made 
from  palled  and  weak  wines,  but  not  in  that  made  from  generous  wines : 

Yet  Borellusi  does  not  exclude  even  the  ftrongeft  vinegar ;  and  Pamrol  us 
affirms,  that  they  are  found  in  all  forts  of  vinegars,  and  that  the  »longer 
thefe  are  the  more  numerous  are  the  worms;  which  are  of  an  oblon 
figure,  fiender,  with  a  fmall-  head ;  and  that  they  are  kill  d  by  add  ing 

treacle  to  the  vine  are  fmau  worms  lodging  m  pullules  on  [n  tIic  , 

the  human  Z  bei/g  take’n  out,  are  very  fmall  mfeds  rdêmbhng  a ^ him  gfe  - 
point,  but  view’d  in  the  microfcope,  they  appear  to ,  be -^7 
entirelv  like  a  bear’.  Bordlus  makes  them  referable  a  hedge-hog  ,  ana 
thinks"  it  furprifmg,  that  in  fo  fmall  an  animal  and  almoft  no 
anoint,  all  the  organs,  as  the  feet,  nerves,  eyes  and  other  paits  ot  a 
am  mal  may  be  feen.  Jugußus  Jiauptman  m  a  letter  to  lurcher ,  inierted 
in  a  treatife  of  his  de  thermis  Wolckenfieinenfibus,  p.  200,  gives  them  a 
monftrous  figure,  with  many  oblong  tails  behind,  and  reprefents  lent 
like  the  mites  of  cheefe.  2.  The  commiffures  and  articulations  of  the 
little  bones  of  a  bee,  its  fmall  claws,  the  variegated  colours  of  its 
its  diflina  rows  of  teeth,  with  which  it  ftps  the  flowers,  are 
feei“ in  the  microfcope'.  By  this  inftrument  we  obferve,  that  the  bee 
carries  the  wax  externally  on  his  thighs,  and  the  honey  m  h.s  ftomach, 
which  he  afterwards  difcharges,  'a  little  alter’d  and  like  a  chyle,  ay  oun„ 
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pigeons  do :  For,  if  a  bee  be  cut  into  two,  you  immediately  obferve  a 
veficle  of  honey  like  a  grain,  which  if  kick’d  is  found  fweet  d.  Kir  eher 
alfo  obferves*,  that  if  the  excrements  of  a  bee  be  examin’d  with  a  micro- 
fcope,  that  at  firft  they  appear  like  a  number  of  fmall  bags,  and  imme¬ 
diately  upon  breaking  them,  a  number  of  fmall  worms,  fome  of  which 
refèmble  catterpillars  and  others,  perfeft  bees  with  their  wings.  3.  Silk¬ 
worms  feem  to  difeharge  the  filk  not  from  their  mouths,  but  from  nipples 
with  which  their  back  is  all  over  cover’d f.  4.  In  catter-pillars  the  hairs 
and  colours  appear  finer  than  in  fables  and  velvets3 :  And  on  the  back 
towards  the  tail  they  have  three  red  navels ;  and  fome  only  two ,  from 
which  they  difeharge  fome  red  matter\  5.  An  ant  in  a  microfcope  appears 
as  big  as  a  crab,  its  mouth  is  pointed  and  fharp,  like  a  pair  of  pincers, 
in  whofe  internal  parts  its  teeth  appear  white,  and  difpofed  in  a  long  row  ; 
from  the  top  of  its  head  are  proje&ed  two  oars,  as  it  were,  all  overfhaggy; 
its  eyes  are  black  like  floes-,  it  has  fix  feet,  fupplied  with  joints;  its  head 
confifts  of  various  and  diftintt  parts ;  its  body  refembles  an  egg,  and  roll’d 
round,  as  it  were,  with  feveral  fwaths1  :  Yet  its  eyes  are  with  difficulty 
diftinguifh’d  on  account  of  their  blacknefs;  but  they  are  better  feen  in 
white  ants,  whofe  eyes  are  very  black\  6.  If  butterflies  be  included  in  a 
glafs  along  with  proper  plants,  by  a  natural  inftinct  they  fly  to  each  other, 
and  they  together  difeharge  an  excrement  like  the  eggs  of  fleas,  which  if 
examined  by  a  microfcope,  in  a  little  time  they  are  animated  into  new 
worms  or  eruca. ,  and  thefe  into  aurelia's,  and  at  length  into  young  butter¬ 
flies1  .  7.  . A  gnat,  fays  Hieronymus  Sirfalis,  appears  like  an  elephant; 

its  fharp  flings  like  a  dart ;  and  its  flexible  trunk,  and  its  fmall  legs  are 
magnified  to  a  great  degree.  8.  The  hook’d  claws  of  a  fly  are  fliarp,  and 
very  like  thofe  of  a  cat ;  its  wings  are  beautifully  colour’d  and  variegated 
with  fmall  fpots  ;  the  arteries,  the  articulation  of  the  bones,  the  veins  and 
the  blood  moving  therein,  and  the  nerves  in  this  very  minute  animal  are 
clearly  feen11.  The  eye  of  a  fly  confifts  of  3000  lettices".  The  ftruéhire 
of  its  fling  and  its  foot  are  excellently  well  deferib’d  by  Dr.  Hook  °.  The 
dead  bodies  of  flies  or  their  excrements,  macerated  in  mead,  and  warmed 
a  little  before  a  gentle  fiie  upon  a  plate,  appear  at  firft  by  the  microfcope  to 
be  imperceptible  worms ;  and  then  getting  wings,  they  become  little  flies, 
and  at  length  they  fenfibly  grow  into  perfetfl  onesp.  9.  A  fpider  is  armed 
with  briftles  like  a  boar ;  its  eyes  are  difpofed  in  an  ineffable  manner ;  four 
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on  its  forehead,  two  on  the  crown  of  the  head ;  one  to  the  left,  the  other 
to  the  right,  and  afford  light  to  the  whole  body ;  its  teeth  are  very  like 
thick  hairs,  the  little  bones  of  the  feet  have  different  articulations :  And 
what  is  furprifing,  it  has  very  black  claws,  not  unlike  an  eagle’sq.  Bor ellus 
obferv’d  eight  eyes  in  fome  fpiders  (but  not  in  all  of  them)  difpos’d  on 
the  forehead  in  form  of  a  half  moon  ;  fix  in  the  firft  row,  and  two  in  the 
fecond;  and  thefe  eyes  are  furnifh’d  with  their  cryftalline  humours: 
Whence,  on  account  of  their  fharp-fightednefs,  it  is  that  they  fo  nimbly 
hunt  down  flies.  All  its  body  is  covered  over  with  hair ;  it  fpins  its  web 
out  of  its  mouth ;  its  tail,  or  the  eminences  thereon  are  moveable.  Borellus 
obferv’d r  by  a  fmall  microfcope  at  a  candle,  40  eggs  in  a  fmall  purfe  of 
its  web,  hanging  like  fo  many  pearls;  and  in  thefe  a  black  point,  the 
beginning  of  the  heart.  10.  A  flea  is  a  furprifing  fight ;  its  inteftines  are 
diftinguifh’d  and  arranged  in  a  wonderful  manner.  Fontana f  has  obferv’d 
more  than  once,  that  upon  pricking  a  flea  with  a  fine  needle,  eggs  would 
burfl  out  of  the  wound,  and  from  thefe  eggs  were  difcharg’d  half-form’d 
young  ones..  A  flea,  fays  Kircher\  is  no  other  than  a  locuft  without 
wings ;  for,  in  the  fmalleft  animals,  nature  has  exhibited  to  us  lyons,  bulls, 
horfes,  dogs,  cats,  afles,  eagles  and  geefe.  Borellus  is  of  opinion,  that  a 
flea  is  like  a  fhrimp  or  craw-fifhu  ;  and  wounds  with  its  many  and  uniform 
ftrong  flings ;  efpecially  thofe  in  its  thighs  and  legs,  and  with  its  fcaly 
tail :  As  to  the  legs  of  a  flea,  (of  which  it  has  fix)  and  their  lhape,  vide 
Dr.  Hook  s  account  in  the  Journal  des  Sfavans™:  In  fine,  from  its  eggs  is 
obferv  d  to  proceed  a  great  number  of  fleas,  which  at  firft  are  white ;  but 
afterwards  are  covered  with  a  black  cafex.  11.  No  one  has  better  def- 
crib  d  and  delineated  the  loufe,  than  Dr.  Hook ,  who  in  the  Journal  des 
Sfavans  has  given  a  draught  of  its  eyes,  breaft,  fnout,  feet,  &cj.  And 
Borellus z  has  obferv’d  a  wonderful  tranfparency  in  it,  by  means  of  which 
the  circulation  of  the  blood  in  its  heart,  may  be  feen  with  admiration ; 
and  if  it  be  engag’d  with  a  flea,  the  fight  appears  like  that  of  two  wild 
beafts  on  the  amphitheatre:  So  that  the  motion  and  ebullition  of  the 
blood,  caus’d  by  their  rage,  may  be  plainly  feen.  12.  Nicolaus  Fulpius  a 
caus  d  thus  delineate,  as  magnified  in  the  microfcope,  a  worm  difcharged 
by  urine,  that  was  as  big  as  a  barley-corn  ;  in  its  head  and  pair  of  horns  it 
relembled  a  beetle,  only  that  its  fnout  was  fharp  and  fmooth ;  its  belly 
confided  of  10  articulations,  as  if  it  was  jointed  ;  from  each  of  which  on 
both  fides  proceeded  a  hairy  and  rough  leg,  like  that  of  a  beetle :  Its  tail 
confiftedof  three  articulations,  of  which  the  laft  but  one  about  its  extremity 
fends  forth  from  a  fmall  hole  on  each  fide,  two  hairs;  but  the  laft  articu¬ 
lation  fends  out  three,  from  whofe  middle  an  incurvated  tail  does  projefl 
ike  a  beetle’s.  13.  The  fame  Author  delineates  another  worm  difcharged 
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bv  urine,  of  the  thicknefs  of  an  ordinary  thread,  and  in  length  fcarce  the 
breadth  of  the  little  finger:  This  in  fed,  magnified  in  the  microfcope, 
exactly  exhibits  a  caterpillar,  jointed  like  a  coat  ol  mail,  with  a  very  fmall 
fliarp  head -,  and  forwards  with  only  four  feet  on  each  fide. 

The  fcales  of  fillies  appear  diftinguifh’d  by  feveral  circular  lines  -,  and 
in  that  part  where  they  adhere  to  the  Ikin,  divided  up  and  down  by  feve¬ 
ral  lines  and  points.  .  r  .  ,  - 

i  In  the  treadle  of  an  egg  we  obferve  in  a  few  days  after  incubation 

an  entire  chick  formed,  as  alfo  the  motion  of  the  heart  k  Kir  eher  in 
his  treatife  de  luce  c,  explains  this  more  at  large.  Take,  fays  he ,  an  egg  and 
open  it  carefully  on  the  third  day  after  incubation  ;  and  upon  viewing  the 
yolk  with  a  microfcope,  the  form  of  the  heart  will  appear  mamfeftly  in 
it  alive  like  a  concreted  drop  of  blood,  and  moving  in  a  furpnfing  man¬ 
ner,  with  ramifications  full  of  blood  proceeding  from  it  on  all  fides,  as 
rays  from  the  fun,  or  ftreams  from  a  fountain  :  None  other  of  the  members 
appear  till  after  four  days  more j  when  the  rudiments,  as  it  were,  and 
cloudy  fubftance  of  the  lpine,  reaching  from  the  brain,  appears  ;  and  then- 
fucceffively  the  reft  of  the  members.  2.  That  force  in  ducks  and  hens, 
w  hereby  digeftion  is  performed  in  them,  is  furprifing  :  Upon  opening  their 
ftomachs  a  Tew  hours  after  feeding  them  with  l'olid  cryftal-balls,  they  were 
leen  encompafs’d  with  a  coat,  which,  view’d  by  the  microfcope,  Ihow’d 
nothing  other  than  a  lmall  quantity  of  a  very  lubtile  and  impalpable  duft 


of  glals  d.  . 

i.  Snails  are  not  only  furnilh’d  with  very  fharp  teeth  -,  but  alfó  with 

^wr'-a  ^eyes  in  their  horns,  which  draw  out  •,  we  obferve  the  black  of  them  afeend 
their  j:art$.  from  t}ie  jower  part  0f  the  horns,  or  from  the  brain  to  the  upper  parts,. 

when  they  have  a  mind  to  move  and  diredt  their  fteps,  whither  their 
horns  are  turned  •,  they  have  only  one  ear,  and  in  their  bodies  we  find  a 
liver,  veins,  arteries,  &c.  2.  Flefh  expofed  over  night  to  the  rays  of  the- 

moon,  upon  applying  a  microfcope  to  that  part  where  the  lunar  rays  faljy 
it  is  found  to  fwarm  with  maggots  of  different  fizes  e.  3.  In  ftale  hog’s 
lard  we  find  not  only  hairy  maggots  with  eyes,  but  numberlefs  other  anu 
malcula  of  a  different  figure'..  4.  Milk,  efpecially  if  four,  is  full  of 
wormss  •,  and  this  Kircher  likewife  teftifies  h:  And  hence  he  accounts  for 
worms  in  children-,  becaufe  they  feed  for  the  moftparton  milk  >.  5.  The 
duft,  which  grows  on  cheefe,  exhibits  a  prodigious  animal,  whofe  brows 
are  gently  drawn,  and  as  it  were,  with  a  pencil-,  the  large  balls  of  its  eyes 
are  "plainly  blackifh,  and  give  a  large  light  *  it  is  armed  with  nails  and 

claws , 


b  Bord.  cbf.  I  8.  c  L.  2.  p.  1 .  c.  10.  f.  1 5 ï; 

'1  Acad,  del  C  linen  to  Nat.  exper.  f.  268. 
c  Kircb.  de  pefie  f.  1.  c.  7.  §  2.  exper.  1.  p.  7°- 
f  Bor  el.  obf.  14.  g  I'd.  obf.  2. 

b  Mund,  (ulter.  L.  XII. f.  1 ,  c.  10.  f.  352.  &  fed.  2,  c.  1.  f.  p* 
Id.  ibid .  c  7.  f.  370. 


57 


of  Germany,  &c. 

daws-,  its  body  is  all  over  finely  colour’d  ;  it  creeps,  eats  and  moves, 
and  is"  as  big  as  a  man’s  nail  ;  its  back  is  entirely  rough  and  fcaly,  varie¬ 
gated  with  a  great  many  ftars,  and  it  is  armed  with  thick  andftrong  briftles*; 
its  motion  and  eating  is  obferv’d  ;  nay,  even  the  difcharge  ol  its  excre¬ 
ments;  it  refembles  a  hedge-hog,  with  little  horns,  and  three  remarkable 

ftings  in  its  tailk.  .  i  .  mi 

i .  In  the  human  epidermis  appear  pieces  ol  net-work  *.  2.1  ne  5.  ou  man,  and 

fmootheft  Ikin  of  a  woman  appears  rough  and  fcaly,  as  it  were”1;  and 
almofi:  every  where  in  the  pores  there  are  hairs  feen".  3.  Human  hair, 
expos’d  to  the  microfcope,  exhibits  a  rounded  and  channel  d  girdle  ;  nay, 
upon  pulling  out  a  hair,  we  obferve  the  pores  of  the  Ikin,  thro’  which  the 
fweat  and  hair  come  out,  and  even  a  thick  and  earthy  humour,  and  the 
vifcous  root  of  the  hair°.  The  hairs  are  concave  like  fo  many  tubes ;  lo 
as  to  refemble  the  quills  of  birds  ;  and  in  them  are  feen  various  colours 
like  a  rainbowp.  In  the  Journal  des  Sfavans  Dr.  Hook  affirmsq,  that  they 
are  round  and  thicker  towards  the  end,  than  at  the  root,  and  that  from  the 
one  end  to  the  other,  they  are  hollow  like  a  horn.  4.  1  he  nits  of  the  head 
appear  like  fo  many  round  eggs,  full  of  juice  and  tran (parent r.  5.  In  the 
pores  of  the  nofe  of  feveral  men,  by  the  microfcope  we -find  worms  of  a 
black  head,  like  fo  many  fpiders  in  their  holes f:  Whence  we  may  account 
for  that  remarkable  itching  in  the  nofes  of  children,  that  have  the  worms. 

6.  The  lines  in  the  fingers,  which  are  almofi:  invifible  to  the  naked  eye, 
are  found  by  the  microfcope  to  be  like  the  furrows  of  a  field  full  of  dirt* : 

And  by  this  inftrument  the  latent  lines  in  the  palm  of  the  hand  are  dif- 
cover’dv.  7.  The  nails  appear  gaping  in  fuch  manner,  as  not  ill  to. 
reprefent  the  widefi:  open  mouth  of  a  wild  beaftw.  8.  In  the  parenchyma  s, 
as  the  heart,  the  lungs,  the  liver  and  kidneys,  is  feen  a  plexus  of  little 
organs  and  fibres  like  fo  many  fieves,  by  which  different  liquors  are  fecre- 
ted  by  nature  according  to  the  figure  of  their  poresx.  9.  In  a  microfcope 
the  human  blood  appears  verminous,  of  which  more  in  a  particular  obfer- 
vation.  10-  Bellini'1  afiferts,  that  in  the  kidneys  throughout  their  whole 
mammilary  fubftance  the  ferum  is  pour’d  from  numberlefs  fmall  orifices 
and  pores  into  the  pelvis ;  if  thele  filaments  be  comprefs’d  from  the  extre¬ 
mity  that  regards  the  pelvis,  and  then  view’d,  they  exhibit  a  water  plen¬ 
tifully  ouzing  out :  This  is  much  more  eafily  difcover’d  by  the  microl- 
cope ;  for,  then  comprefiing  the  tubuli ,  the  urine  is  very  plainly  feen 
gufhing  out,  as  from  fo  many  little  liphons2.  11.  T he  mouths  of  thole 
very  minute  veflelswhich  pour  the  blood  from  the  defcending  artery  into  the 

emul- 

»  Fontan.  obf.  i.  k  Bord.  obf.  27.  1  Bord.  ob/.  88.  m  ld,  obf.  97.  11  Id.  cbf  13. 

0  Fontan.  obf.  8.  p  Bord.  obf.  23. - Panarol,  Pentic,  IV.  cbf.  34. - Tb,  Bartholin 

dnat.  reg.  L.  IV.  c.  I.  q  T.  II.  p.  485.  r  Borel.  obf.  10.  f  Id. obf.  30.  x  Id.  obf.  13. 

▼  Id.  obf.  94.  'V  id.  obf.  40.  31  Id.  obf.  76.  y  De ßrutt.  renum,  p.  68.  z-  Ibid.  p.  70» 

You  I.  N°  3,  H 


5§ 


%.  On  tlie 
«afes  of  men. 


LITERARY  MEMOIRS 

emulgent  and  convey  it  to  the  furface  of  the  kidneys,  are  not  perceptible 
to  the  naked  eye  ;  yet  both  reafon  perfuades  us,  and  the  microfcope  con¬ 
firms  that  there  are  fuch3.  12.  On  the  eminencies  of  the  tongue 
whofe  roots  are  furnilh’d  with  nerves,  Bellini  in  his  treatife  deguftus  organ0 
difeover’d  by  the  microfcope  a  number  of  flat  holesb.  13.  Dr.  Willis* 
difeover’d  by  the  microfcope,  that  the  nerves  are  compadt  and  firm  bodies; 
his  words  are  to  the  following  purpofe ;  “  the  nerves  are  not  perforated 
“  like  the  arteries  and  veins :  For,  their  fubftance  is  not  only  mpervious 
“  to  any  probe,  but  by  the  microfcope  we  difeover  no  cavity  in  them”. 
And  tho’  in  the  fame  place,  and  afterwards  in  Page  206  he  reckons  both 
the  ol factory  and  optic  nerves  to  be  tubuli  ;  yet  he  aiTerts  that  thefe  cavities 
do  not  properly  belong  to  them  as  they  are  nerves,  but  on  another  account, 
to  wit,  for  the  influx  of  the  animal  fpirits. 
dir-  i.  Borellus d  fhows  from  Alfledius ,  that  in  time  of  a  peftilence  the  air  is 
full  of  little  worms,  which  are  fwallowed  down  in  refpiration,  and  which 
are  produced  from  the  corruption  of  the  air.  In  the  fame  manner  Kir  eher  e 
holds,  that  worms  propagate  a  peftilence,  tho’  they  are  fo  very  final!  that 
they  cannot  be  feen  but  by  the  moft  exquifite  microfcope,  and  are  rather 
.to  be  call’d  atoms  ;  and  when  expell’d  out  of  the  body  by  fudorifics  they 
fly  away  by  the  leaft  breath  of  air;  whatever  body  they  meet  with,  hey 
firmly  adhere  to  it  and  infinuate  into  its  inmoft  pores.  M.  De  Moncomys  f 
aflerts,  that  in  peftilential  puftules  there  was  found  a  great  number  of  little 
in  feds,  which  after  they  had  got  wings  flew  away  and  fpread  every  where 
that  contagious  difeafe.  2.  In  fpotted  fevers  little  worms  are  obferved  to 
eat  through  the  capillary  veflels  and  thus  together  with  the  extravafation  of 
the  blood  they  caufe  fpots  and  petechia  .  3.  Dr.  Chrifiian  Langeh  aflerts. 
that  the  puftules  in  the  lmall  pox  are  nothing  other  than  the  receptacles  and 
lodgements  of  verminous  effluvia ;  and  thefe  worms  have  a  common 
figure  with  the  acarb  ;  they  are  many-footed  and  have  fharp  fnouts,  with 
which  they  bite  through  the  fkin,  and  by  the  painful  itching,  caufe  an 
afflux  of  humours F  Borellus  likewife  holds,  that  there  are  worms  in  the 
finall  pox’.  4.  In  the  itch  likewife  worms  are  feenm.  5.  In  veneral 
•blotches  Kir  eher  has  feen  worms  like  fnails ;  and  fo  broody,  that  in  half  an 
hour  they  brought  forth  50  at  a  birth".  6.  In  thofe  troubled  with  the 
gravel,  the  little  white  fands  appear  opaque  in  the  microfcope,  and  not 
tranfparent ;  very  rough  and  pricking,  feeing  their  extremities  are  pointed ; 
but  the  red  or  the  yellow  reprefent  precious  ftones  like  the  fardonyx ;  and 
fmooth,  either  of  an  oval  or  round  figure,  and  friable0.  7.  In  the 
glans  of  a  venereal  patient,  Borellus  found  a  little  infed  like  a  fnailp. 
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cf  Ge  K  M  A  N  T, 

Fhe  true  proportion  of  the  circle  to  the  circumfcrib' d  fquarey  in 
rational  numbers.  By  G.  G.  Leibnitz.  From  the  Ada  Erudi- 
torum,  An.  1682.  p.41. 

T ranflated  from  the  Latin. 

GEometricians  have  at  all  times  attempted  to  inveftigate  the  propor-  Tbe  ratio  of 
tions  of  curves  to  right  lines  •,  and  yet  this  is  ftill  far  from  being  in  Ä- 

our  power,  even  by  algebra,  according  to  the  methods  hitherto  known ;  vcr*blf  hy 

A  _  7  .  i/ll  ^  müïl 

nor  can  thefe  problems  be  reduced  to  algebraical  equations ;  and  yet  they 
are  excellently  ufeful,  efpecially  in  reducing  mechanics  to  pure  geometry, 
as  is  well  known  t©  thole  few  Mathematicians,  who  have  enter’d  deeper 
into  thefe  matters.  Archimedes  was  the  firft,  as  far  as  we  know,  who  found 
out  the  ratio  between  a  cone,  a  fphere,  and  a  cylinder  of  the  fame  bale 
and  height,  to  wit,  that  of  i,  2,  3  :  So  that  the  cylinder  is  in  a  triple  ratio 
of  the  cone,  and  in  a  féfquialteral  ratio  of  the  fphere :  Whence  he  order’d 
the  fphere  and  cylinder  to  be  engrav’d  on  his  monument:  He  alfo  difco- A  mfthod  of7 
ver’d  the  quadrature  of  the  parabola.  In  our  days  a  method  is  found  of  meaforing  num- 
meafuring  numberlefs  curvilinear  figures,  efpecially  when  the  ordinates  BC  putViL^Fig.  u 
are  in  any  multiplicate  or  fubmultiplicate  ratio,  either  dired  or  inverfe,  of 
the  ablciffa’s  AB  or  CD :  For  the  figure  ABCA  will  be  to  the  circumfcrib’d 
reétangle  ABCD,  as  1  to  a  number  increas’d  by  unity,  and  which  expreffes 
the  multiplication  of  the  ratio  j  as  for  inftance,  becaufe  in  the  parabola,  the 
abfcifia’s  AB  or  DC  being  as  the  natural  numbers  1,  2,  3,  (Ac.  the  ordi¬ 
nates  B  C  are  as  their  fquares  1 ,  4,  9,  6? c.  or  in  the  duplicate  ratio  of  thefe- 
numbers  i  and  then  the  number  exprefiing  the  multiplication  of  the  ratio1 
will  be  2  :  The  figure  ABCA  will,  therefore,  be  to  the  circumfcrib’d 
redangle  ABCD,  as  1  to  2  +  1,  or  as  1  to  3  •,  or  the  figure  will  be  -i  of 
the  redangle.  If  A  B  or  C  D  remain  natural  numbers,  and  B  C  be  cubes, 

1,  8,  27,  (Ac.  (as  in  the  cubical  paraboloid)  the  ratio  of  the  ordinates 
would  be  triplicate  of  the  ratio  of  the  abfciffa’s ;  the  figure,  therefore  will 
be  to  the  redangle  as  1  to  3  -f  i,  or  4,  or  -i.  But  if  D  C  are  fquares,  B  C 
cubes,  or  the  ratio  of  BC  be  triplicate-fubduplicate  of  the  ratio  of  DC,  the 
figure  ABCA  (the  cubico-fubquadratic  paraboloid)  will  be  to  the  redan¬ 
gle  AB  C  D,  as  i  to  -f  i,  or  make  f  of  the  redangle.  In  the  reciprocal, 
the  fign— is  prefixt  to  the  number  exprefiing  the  multiplication  of  the  ratio. 

But  the  circle  could  not  hitherto  be  reduced  to  thefe  laws,  tho’  attempt-  SumScncVot* 
ed  by  geometricians  of  all  ages ;  for,  hitherto  a  number  could  not  be  found 
that  would  exprefs  the  ratio  of  the  circle  A  to  the  circumfcrib’d  fquare  B  C,  p«™ 
which  is  the  fquare  of  the  diameter  DE  ;  nor  could  the  ratio  of  the  cir-  'Ê' " 
cumference  to  the  diameter  be  found,  which  is  quadruple  of  the  ratio  of 
the  circle  to  the  fquare.  Archimedes ,  indeed,  fhows  a  method  by  inlcrib- 
ing  and  circumfcribing  polygons  about  a  circle  ( becaufe  it  is  greater  than 
the  infcrib’d  and  lefs  than  the  circumfcrib’d )  of  exhibiting  the  limits, 
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•  b  tween  which  the  circle  fails,  or  of  giving  approximations  •,  to  wit,  that  the 
ratio  of  the  circumference  to  the  diameter  is  greater  than  3  to  1,  or  than 
21  to  7,  and  lefs  than  22  to  7.  Others,  *-.3  Ptolemy ,  Vieta  and  Metius 
have  profecuted  this  method  •,  but  above  all  Luiolphus  Van  Ceulen ,  who 
has  fiitwn  that  the  circumference  is  to  the  diameter  as  3.14  159  265  358 


A  j }  rcxi.'.iatlons 
j-.oi  on  ii  rely  fi'.-ii- 
ia  dory. 


The  quadrature 
.■of  the  circle  dis¬ 
coverable  in  a 
four  Fold  manner. 


"The  quadrature 
aof  the  circle  in 
rational  numbers. 
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But  fuch  approximations,  tho’  of  ufe  in  practical  geometry,  afford  no¬ 
thing  that  can  iatisfy  a  mind  eagT  on  truth  ;  uni  fs  the  progrelfion  of  fuch 
lumbers  to  be  continu’d  in  infinitum  can  be  difeover’d.  Manv,-  it  is  true, 
hive  pretended  to  a  perfect  quadrature  of  the  circle,  as  Cardinal  Ctifan , 
Orontius  Fimeus,  Jofeph  Sc  aliger ,  Vhomas  Gephyr ander,  and  Thomas  Hobbes  ; 
but  all  of  them  falfely. 

But  becaulfe  I  find,  that  many  are  not  fudiciently  aware  of  what  is  re¬ 
quir’d  to  be  done-,  we  are  to  obfeiwe,  that  thé  quadrature,  or  the  conver¬ 
sion  of  a  circle  into  an  equal  fquare,  or  any  other  redfi linear  figure  (which 
■depends  on  the  ratio  of  the  circle  to  the  fquare  of  the  diameter,  or  of  thè 
circumference  to  the  diameter)  may  be  underftood  to  be  fourfold  •,  to  wit, 
either  by  calculation,  or  by  linear  conftruótion,  and  both,  either  accurate 
or  nearly  fo :  The  quadrature,  by  accurate  calculation,  I  call  the  analytical; 
hut  that  by  accurate  conftruótion,  the  geometrical  ;  by  calculation  nearly 
true,  we  have  the  approximation ;  by  conftruótion  nearly  true,  the  me- 
chanifm.  Van  Ceulen  has  fartheft  of  all  carried  the  approximation.  Vieta, 
Huygens,  and  others,  have  given  us  excellent  mechanifms. 

The  accurate  geometrical  conftruótion  may  be  had,  by  which  not  only 
the  entire  circle  may  be  meafur’d,  but  any  fector  or  arch  thereof  by  an 
exaót  and  ordinate  motion,  but  fuch  as  may  agree  to  tranfcendental  curves, 
which  are  otherwife  erroneouQy  call’d  mechanical;  fince  they  are  equally 
geometrical  as  thofe  commonly  fo  efteem’d,  tho’  they  are  not  algebraical, 
nor  reducible  to  equations  algebraical,  or  of  a  determinate  degree':  For, 
they  have  their  peculiar  degrees,  tho’  not  algebraical,  yet  analytical.  The 
analytical  quadrature,  or  that  by  accurate  calculation,  may  again  be  di¬ 
vided  into  three  kinds ;  to  wit,  the  analytical  tranfeendent,  the  algebraical 
and  the  arithmetical.  The  analytical  tranfeendent  is  obtain’d  among  others 
by  equations  of  an  indefinite  degree,  hitherto  confider’d  by  no  onë;  as  if 
Xx  -f  X  be  =  30,  and  X  be  fought,  it  will  be  found  to  be  3 ;  becaufe 
33+  3  is  27  4-  3,  or  30.  The  algebraical  expreflion  is  by  vulgar  tho* 
irrational  numbers,  or  by  the  roots  of  common  equations,  which  is  indeed 
impoffible  for  the  general  quadrature  of  the  circle  and  its  feótor.  There 
now  remains  the  arithmetical  quadrature,  which  is  perform’d  by  feries’s 
exhibiting  the  exaót  value  of  the  circle  in  a  progreffion  of  terms,  firft 
rational,  iuch  as  I  fhall  here  propofe:  I,  therefore,  -  found  (fuppofing  the 
fquare  of  the  diameter  to  be  1,)  that  the  area  of  the  circle  would  be-f  —  X 

■^y-7  +  i~TT  +  rj-fr  +  tV  —  iV’  &c%  t0  ^ie  entire  fquare 
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of  the  diameter  diminifh’d  (  left  the  value  fliouid  be  too  much  ;  by  ft  ;  and 
again  encreafed  (becaufe  too  much  was  taken  away)  by  ft;  and  again 
lellen’ d  (becaufe  we  added  too  much). by  ~,  &c.  The  firth  quantity  will, 
therefore,  be  too  great,  yet  the  error  lets  than  ft;  the  fecond,  \  —  -4,  too 
little,  but  the  error  lefs  than  j-  ;  the  third,  -f  —  -3  +  70  too  much,  but  the 
error  lefs  than  j- ;  the  fourth,  f  —  j  ft-  7  —•  j  too  little,  but  the  error  lefs 
.than  y,  &c.  The  whole  feries,  therefore,  contains  ail  the  approximations 
together,  or  the  values  both  greater  or  lefs  than  the  truth:  And  continuing 
the  feries,  the  error  will  be  lefs  than  a  given  fraction,  and  confequently  leis 
than  any  affignable  quantity,  wherefore  the  entire  leries  exprefies  the 
exad  value  :  And  tho’  the  fum  of  the  leries  cannot  be  exprefs’d  by  one 
number,  and  the  feries  be  continu’d  in  infinitum  ;  yet  as  it  confifts  of  one 
law  of  progrelhon,  the  whole  is  iufficiently  perceiv’d  by  the  mind  ;  for, 
feeing  a  circle  is  not  commenfurable  to  a  fquare,  it  cannot  be  exprefs’d  by 
one  number,  but  in  rationals  it  ought  neceffarily  to  be  exhibited  by  a 
feries:  And  indeed,  if  Van  Ceulen  could  have  given  us  a  rule  whereby  the 
numbers  314  159,  &c.  could  have  been  continu’d  in  infinitum ,  he  would 
have  given  us  in  integers  the  exadt  arithmetical  quadrature,  which  I  here 


give  in  fractions. 

But  left  any  one  but  little  converfant  in  thefe  matters  fhould  think  that  Ty  ty  of  au 

-  .  J n .  .  r  .  I  intinite  leues 

a  fenes,  confuting  of  an  infinite  number  of  terms,  cannot  be  equal  to  a  finite, 
circle,  which  is  itfelf  a  finite  quantity;  v/e  are  to  obferve,  that  many  feries’s, 
which  are  infinite  in  the  number  of  the  terms  are  in  their  fum  finite  quan¬ 
tities  :  As  an  eafy  example,  take  a  feries  decreafing  from  unity  in  this 
duple  geometrical  progreffion  ft  ft-  ft  -ft  ft  ft-  t 5  +  -jV  +  óT’  iti  infinitum,  Platc  IL 1  ‘g-  ?• 
and  the  v/hole  makes  no  more  than  1 :  For,  in  the  right  line  AB,  which 
fuppofe  to  be  1 ,  AC  will  be  I, . and  bifledting  the  remainder  C B  in  D, 
you  will  have  C D,  4  ;  and  biffedting  the  remainder  DB  in  E,  you  will 
have  DK, .ft;  and  bifiedting  the  remainder  EB  in  F,  you  will  have  Eh, 

Ty,  and  thus  you  may  proceed  in  infinitum.  The  terms  of 

Many  remarks  might  be  made  on  this  quadrature,  but  I  muft  not  omit  au 
one,  viz.  that  the  terms  of  my  feries  j  4  -f  7  y  &c.  are  thofe  of  an  har-  [(/‘(j' 
monical  progrelfion,  or  in  a  continu’d,  harmonical  proportion,  as  will 
appear  upon  trial.  And  even  a  leries  made  by  fkipping,  as  ft  ft  ft 
(fie.  is  hkewife  in  harmonical  progreffion;  and  ft  •  y9,  &c.  is  like- 

wile  a  feries  of  harmonical  proportionals.  Since,  therefore,  the  circle  is 

t  +  t+I+tt  +  tS’  -7-7-Tr-xT— by  rubftrafling 

the  latter  /larcial  feries  from  the  former,  the  circle  will  be  the  difference  of 
two  ivries’s  in  harmonical  progreffion:  And  becaufe  the  fum  of  any  num¬ 
ber  Or  terms' in  harmonical  proggeffion,  how  many  foever,  may  by  fome 
compendium  be  obtain’d,  you  may  hence  deduce  (if  after  Van  Ceulen' s 
there  \v ere  occaiion  for.  a  y  /  compendious  approximations. 


If 
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a  ne*  feries  for  If  any  one  would  take  out  the  terms- affeded  with  the  fign  —  in  my 
the  circle.  ferje%  by  adding  together  the  two  next  terms,  as  -f  f  —  alfo  +  }  — 

and  likewife  —  rr  and  +  7~  —  Ty  and  ~j-  —  yV’  be  have 

a  new  feries  for  the  magnitude  of  the  circle  ;  to  wit,  -|  (/.  e.  ~  — •  -| )  -f.  ^ 
( /.  e.  }  —  y)  +  (i.  e.  %  —  jV):  The  infcrib’d  fquare,  therefore,  being 

k,  the  area  of  the  circle  will  be  +  -jj  +  ^  -f  tt7  -f  -jk-j,  6? o  but  the 
numbers  3,  35,  99,  195,  323,  ÖV.  by  Ikipping  are  taken  out  of  the  feries 
of  fquare  numbers  4,  9,  16,  25,  £?r.  lefs  by  unity:  Whence  the  feries 
becomes  3,  8,  15,  24,  35,  48,  63,  80,  99,  120,  143,  168,  195,  224,  2^5, 
288,  323,  360,  399,  0*0  out  of  the  members  of  which  feries  every  fourth 
after  the  firft  is  a  number  of  my  feries :  But  I  have  found  ( which  is  re¬ 
markable)  the  fum  of  this  infinite  feries  J  +  i  +  77  +  tt  +  T?  +  zj 

+  YÖ  +  9V  t0  be  4’  nay»  and  by  taking  them  by  fingle  fkipping,  to  wit, 
i  +  tt  +  is  +  6?  +  9V*  &c’  tbe  h-im  of  that  feries  makes  |  or  k :  But  if 
again  from  this  we  take  out  the  terms  by  fingle  fkipping,  to  wit,  J3  -f-  -^L.  4. 

&c.  the  fum  of  that  feries  will  be  the  femicircle,  fuppofing  the  fquare 
of  the  diameter  to  be  1.  But  becaufe  by  the  fame  means  the  arithmetical 
quadrature  of  the  hyperbola  is  obtain’d,  I  fhäll  here  give  the  reader  the 
whole  harmony. 
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Fig.  4.  To  the  afymptotes  A  F  and  AE  at  right  angles  to  each  other,  delcribe 
the  hyperbola  GCH,  whofe  vertex  is  C,  but  A B  C  D  its  infcrib’d  power 
or  fquare,  which  is  al  ways  equal  to  the  redangle  made  of  any  ordinate  E  H 
and  its  abfcilfa  AE;  about  this  fquare  deferibe  a  circle,  and  fuppofe  the. 
hyperbola  be  continued  in  fuch  manner  from  C  to  H,  that  AE  be  double 
of  AB;  then  fuppofing  AE  to  be  i,  AB  will  be  £,  and  its  fquare  ABCD  ±  j 
and  the  circle,  whofe  infcrib’d  power  is  ABCD,  will  be  f-J-J,-)-1,  fcfr: 
But  the  portion  of  the  hyperbola  (whofe  infcrib’d  power  is  the  fame  fquare 
i)  CBEHC,  which  reprefents  the  logarithm  of  the  ratio  of  AE  to  AB,, 
(or  of  2  to  I)  will  be  l-j-L+jj,  ÖV.  An 
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An  Experiment  concerning  the  Optic  Nerve,  by  Dr.  Dan.  Bernoulli; 

From  the  Comm.  Acad.  Imp.  Petrop.  Tom.  I.  p.  314. 

Tr (inflated  from  the  I. at  in. 

M  Marktte  on  occafion  of  a  controverfy  between  him  and  M.  Pecquet , 

•  about  the  immediate  organ  of  vifion,  contriv’d  an  experiment  to  To  ttie 
piove  that  a  certain  fpace  in  the  middle  of  the  choroides  or  the  retina  as  lome 
would  have  it,  is  quite  unfit  to  receive  the  image  of  objects/’  Upon 
which  another  difpute  enfued:  Whether  this  infenfibility  was  owing  to  the 
perforation  of  the  choroides  by  the  optic  nerve,  or  to  a  diftinguilhable 
flexus  of  blood-veffels  in  the  retina.  It  was  my  opinion,  that  the 
beft  way  of  making  a  judgment  hereon,  wou’d  be  from  the  form,  pofition 
and  fize  of  the  fpace  thus  unaffeded  by  the  adion  of  the  rays  of  lio-ht  • 
all  which  may  be  accurately  determin’d  thus.  °  * 

.  °n  a'V7en  fl(?or’  cover’d’  for  diftindion  fake,  witli  black  cloth,  lay  a 
piece  of  filver  coin,  as  at  O,  and  draw  a  ftrait  line,  as  OA;  then  take  a  exPet;me»t 
plumb-line,  and  holding  one  end  thereof  dole  to  the  right  eye,  let  the  ïiL’Fig's 
other  end  down  as  near  as  may  be  to  the  floor,  without  touching  it. 

.Laftly,  fliutting  the  left  eye,  look  fteadfaftly  with  the  right,  at  the  bot- 
tom  of  the  plumb-line,  and  whilft  you  do  thus,  gradually  advance  your 
whole  body  to  the  left  hand,  in  fuch  fort,  that  the  bottom  of  the  plumb- 
line  may  be  kept  continually  over  the  line  OA:  Thus  proceeding,  note 
accurately  the  place  where  you  begin  to  lofe  fight  of  the  objed,  fuppofe 
at  C  ;  tuen  moving  on  again  •,  note  likewife  carefully  the  point  A,  where 
you  perceive  the  objed  again.  Biffed  the  line  AC  in  D,  and  havino- 
drawn  the  perpendicular  BH,  go  over  BH,  as  you  did  over  O  A,  that  is 
obferve  diligently  the  points  B  and  H,  the  limits,  between  which  the 
plumb-hne  hanging,  the  objed  O  difappears.  Again,  let  BH  be  biffeded 
in  h  by  the  perpendicular  line  GE,  and  in  this  all'o  after  the  like  manner 

u  »if  foints  ?  and  G>  do  the  like  in  other  lines  LP,  MN,  &c.  and 
thro  all  thefe  points  draw  the  curve  line  HEBGH,  which  will  be  of 
luch  a  nature,  that  as  long  as  the  eye  looks  at  any  point  within  the  curve, 
the  objed  at  O  will  be  quite  mvifible,  but  if  the  axis  of  vifion  be  direded 
any  where  without  the  curve,  it  will  that  inftant  be  feen.  I  made  fuch  an 
experiment  myfelf,  and  having  reduced  my  feveral  quantities  obferved,  to 
the  kngth  of  my  plumb-line,  which  I  choofe  to  call  ioo,  I  found  OCs 
an3’  pc  T  bd  =  3i  =  13,  and  EG=:  14:  From  whence  it 

Ï  .u  t,h!rcurv?  13  near1^  an  eUiPfe>  whofe  centre  is  in  F,  and  the 
greater  to  the  leffer  axis,  as  8  to  7. 

And  from  thefe  obfervations,  the  pofition,  form. 

bendorp  Lhlr  " "feiflb  e  fPace  maV  be  determined,  and  this  may  eafily  KS* 
be  done;  for  fine«  the  lutes  AC,  EG,  LP,  MN,  HB,  fcfr.  are  known, 

the 
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thpm  in  the  eve  are  determined.  And  though  BH 
the  lines  analogous  to  th  ^  A  sanal()O.0us  to  them  in  the  eye  be 

he  greater  than  ^’^7  .  fi  wiU  degenerate  into  a  circular  one  >  and 
equal-,  lo  that  the  emptu-  <0  ,  -  °  i  fo  a  feventh  part  of  the 

the  diameter  of  fuch little  arc  es  •  b  J  diftantfeven  twenty  fifth 

;1>SZ  “  It'S  ttS  n'eC  £ 

dk  and  fo  we  Rid  iot  fee,  what,  in  the  prefent  conformation  of  the  eye 
we ’look  directly  at*  :  But  as  this  nerve  is  inferted  laterally  into  tee  bulb,  it 
Rcc  follows,  that  we  loofe  only  fuch  objefts,  as  are  placed Tideways  under  a 

certain  anT:  Nor  can  one  and  "the  fameobjeftbe  ever  .nvifible  to  both 

eve,  at  the  fame  time,  when  the  optic  nerves  are  laterally  implanted 
which  would  always  be  the  cafe  if  they  were  fet  in  oppofite  to  the  pupil. 
Min«*"  Another  corolllry,  which  I  deduce  from  the  lame 

t,Wt  dd-  X^Z  TheRe  obits' S "being  ol  noufe  /n  kfion, 
nature  muft  have  fo  provided  that  it  (hot, Id  be  the  fmalleft  poffible ,  and 
Ran  be  fo  no  otherwife  but  by  the  nerves  entering  the  bulb  in  a  perpem 

dTthe'nerves'had  been  direfted  to  the  eyes  in  a  right  line  from  their 
on°ihs  •  that  is,  from  the  branches  of  the  medulla  oblongata,  uns  mu 
n-Sffanly  have  interfered  with  one  or  other  ot  the  foregoing  lemmata' 
For  th/ otium  of  the  optic  nerve  being  in  a  manner  oppofite  agamft  the 
eye’  as  at  A.  Tis  plain  that  the  nerve  ltfelt  (which  I  iuppofe  perp*.  - 
)•  ’ .  i,.,]),  f)r  fnhere  of  the  eye)  muft  be  oppofite  to  the  pupil, 

eye  laterally  at  C,  it  had  for 

' !  T h/nerves^as^hey  are  not  direftedto  the  eye  in  a  right  line,  but  are 
find  united  do  thereby  conform  to  both  the  poftulata,  as  will  appear  upon 

a  Tan?  on?isforaffign7ing  this  for  the  reafon  of  the  union  of  the  optic 
nerves,  I  fhall  not  fcruple  to  be  of  his  opinion.  ^  ^ 


lar. 


•  fT-  7* 


*  This  remark  was  made  long  ünee  by  Dr.  Jams  Kelli ,  in  his  anatomy. 
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A  new  method  of  making  Sea-water  frefh.  From  the  Brcflaw 
Collection,  July,  An.  1717.  Ctafs  V.  Art.  2.  p,  94. 

Franßated  from  the  High-Dutch. 

IT  is,  in  general  certain,  that  this  procefs  is  not  fo  much  to  be  attempted  The  difFaeMl 
by  the  way  of  correction,  as  was  done  in  die  year  1713,  by  the  brackifh  methods  tf 
water  at  T onningen ,  by  the  admixture  of  cinnamon,  fugar,  &c.  as  prin-  fresfll.fea'watei 
cipally,  by  the  way  of  reparation.  In  what  manner  the  making  fea-water 
fweet  has  been  attempted  at  different  times  and  lately  in  England  by 
Haut  on,  and  Dr.  Lifter ,  may  be  feen  in  the  Philofophical  Tranfaftions a  and 
the  A£ta  Eruditorum b ;  which  was  partly  by  diftillation  and  partly  by  fil¬ 
tration,  yet  always  without  the  defired  fuccefs ;  in  regard  thefe  methods 
are  together  either  too  expenfive,  or  at  mofl  too  tedious  ;  on  which  head 
Mr.  Boyle  is  very  full  in  his  letter  on  the  manner  of  making  fea-water  frefh. 

We  may  juflly  reckon  among  the  new  methods,  that  which  M.  Reyher ,  ^ 

profeffor  of  law  at  Kiel  attempted  to  render  practicable  by  the  way  of 
congelation:  On  February  6,  1697,  hecaufed  make  a  hole  in  the  ice  that 
was  a  foot  thick  in  the  harbour  of  Kiel ;  and  he  found  the  ice  there  en¬ 
tirely  frefh,  and  the  water  next  below  the  ice  without  any  brackifh  tafle  *, 
but  that  water  which  he  caufed  draw  by  means  of  a  pipe,  at  a  foot  and  a 
half  beneath  the  ice,  was  a  little  brackifh,  and  that  taken  up  at  the  depth 
of  five  foot  below  the  ice  held  fo  much  fait,  that  four  pounds  apothecary 
weight  yielded  after  boiling,  an  ounce  and  3  7  fcruples  of  a  fharp  fait. 

Tho’  this  method,  fays  M.  Reyher ,  can  be  of  no  fervice  in  warmer  ma¬ 
chinates,  yet  a  method  may  be  hit  on  of  producing  an  artificial  cold,  by  1  ’ 

means  of  which  fea-water  may  be  render’d  fit  to  drink0:  And  in  the  Philo¬ 
fophical  Franfaffions^xve  have  the  manner  of  making  this  artificial  ice.  That 
method,  probably,  if  it  could  be  afeertained,  is  the  eafieft  and  moft  fpeedy, 
which  Walckort  has  attempted  by  means  of  a  certain  pump  *,  by  which, 
when  put  into  fea-water  and  pumped,  fweet  water  may  be  immediately 
drawn  out  of  it :  And  probably  this  contrivance  is  founded  on  the  experi¬ 
ment  alledged  by  Mr.  Oldenburgh  in  the  Philofophical  Franf actions,  where 
a  hollow  and  very  dole  vefiel  of  wax  is  let  down  into  the  fea,  and  into  its 
cavity  pure  frefh  water,  feparated  from  its  fait,  is  made  to  foak :  What 
an  anonymous  author  mentions  about  the  way  of  precipitation  is  curious  4 
by  it  the  fait,  in  form  of  a  flimy  fubftance,  fettles  to  the  bottom,  and  the 
frefh  water  ftands  a-top  •,  but  he  adds  that  this  method  is  too  expenfive. 

Vol.  I.  3  I  Some 

3  N°  67.  p.  2048,  2050  and  Np  156.  p.493.  b  Supplem.  T.  IV.  Sedl.  8.  p.364, 

e  Vid.  The  Hamburg  Remarks,  Jan.  An.  1699. - Palchii  Invent,  nov-antiq.  c.  2. 

p.  66i,  662.  d  N°  15.  p.  255— — -Ad,  Erud.  Suppi.  T.  IV.  §  8,  p.  363. 
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Some  Indications  of  the  Deluge  in  Sweden.  By  M.  Emanuel 
Suedenborg.  From  the  Afta  Literaria  Sueciae,  Trimeftre  tertium. 
An.  1721,  p.  192. 

Fr (inflated  from  the  Latin. 


Judications  of  a 
delate  from  ii- 
gur’il  itoucs,  j £-c. 


From  differant 
ßr.iut  in  Sweden, 


From  the  face  of 
the  northern 
parts. 


How  large  ftoncs 
may  be  roll’d  a 
great  way,  ac¬ 
counted  fur  hy- 
droftaticaliy. 


fHT^HAT  the  earth  we  now  inhabit  was  formerly  cover’d  by  the  fea, 
j|  appears  very  clearly  both  from  figur’d  ftones  and  various  petrified 
bodies,  as  allb  from  other  indications. 

Not  far  from  the  town  of  Uddevalla ,  on  a  high  mountain,  is  to  be-feen 
an  entire  traft,  confiding  of  fliells  of  different  kinds:  The  fame  is  alfo  to 
be  feen  near  Stromftad  on  a  ftill  higher  mountain,  and  which  is  elevated  70 
yards  above  the  furface  of  the  fea  j  as  alfo  in  the  iflands  Cornia  and  Qroufl- 
hia ,  from  which  the  inhabitants  burn  an  excellent  kind  of  lime,  with 
which  they  fuppfy  the  whole  country. 

In  Sweden  likewde  are  obfervable  flrata  of  very  different  kinds,  as  up 
and  down  in  mines,  and  m  one  of  Scania ,  not  far  from  Landfcron  \  and 
every  where  in  the  ruins  of  certain  mountains,  and  alfo  in  the  doping  fides 
of  very  high  hills,  as  Kinnekuelle ,  Billingen ,  &c. 

That  the  ocean  flood  high  above  our  earth  feems  to  be  more  evidently 
concluded  from  the  face  of  the  northern  parts,  than  from  that  of  countries 
more  foutherly.  Here  we  find  entire  trafts,  fill’d,  and  as  it  were,  pav’d 
with  ftones  of  a  huge  bulk  and  weight :  And  the  higher  the  country  lies 
from  the  fea,  thefe  ftones  are  larger  and  more  numerous.  That  ftones  of  a 
great  weight  may  be  rolled  and  carried  to  a  great  diftance,  appears  from 
the  following  hydroftatical  confiderations.  1.  The  weight  of  ftone  to 
water,  bulk  for  bulk,  is  no  more  than  2  and  {  to  1,  and  to  falt-water 
ftill  lefs.  2.  Befides,  it  almoft  lofes  half  its  weight  in  water;  and  there 
remains  but  1  and  j.  3.  Whence  the  weight  of  ftone  is  not  fo  fenfihle 
in  the  fea  as  in  the  air,  feeing  water  is  fo  heavy  as  almoft  to  equal  part  of 
the  remaining  weight,  that  is,  fince  the  weight  of  ftone  in  water  is  to 
water  as  1  and  f  to  1,  in  air  it  will  be  as  2000  to  1,  if  not  more.  4.  If, 
therefore,  the  waves  agitate  the  fea  at  its  bottom,  as  tempefts  do  the 
atmofphere  in  its  lower  parts  where  we  live ;  and  if  a  column  of  fea-water 
be  fome  hundred  yards  high,  the  motion  and  force  of  the  fluftuating  water 
at  the  bottom  will  be  increas’d  in  the  ratio  of  the  height  and  of  the  bafes : 
So  that  a  wave  of  the  fea,  continu’d  towards  the  bottom,  has  a  greater 
force  from  its  height  than  the  fame  wave  on  the  furface.  5.  And  confe- 
quently,  the  primaeval  fea  could  have  carried  along  with  it  ftones  of  a  huge 
bulk,  loofen’d  fpontaneoufiy  from  mountains,  and  ftrew  the  earth  up  and 
down  with  them,  and  even  move  its  whole  bottom.  6.  In  the  fame 
manner  as  the  atmofphere  at  its  bottom  ufually  drives  along,  barks,  leaves, 
feathers,  ftrV.  which  are  a  thoufand  times  lighter,  provided  the  air  be 

agi- 
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agitated  by  a  temped: ;  and  thefe  are  carried  away  and  rais’d  aloft,  as  they 
are  lighter :  And  this  force  is  partly  owing  to  the  height  of  the  atmo- 
fphere,  which  being  agitated  imparts  by  the  weight  of  its  column  the 
fame  force  to  a  tempeit,  which  another  force  would  to  a  greater  body  in 
motion.  7.  We  may  have  many  inftances  of  this  from  thofe  bulwarks  or 
dykes,  which  are  built  of  a  double  frame  of  boards  and  heaps  of  flones : 
fo  often  as  the  water  rifes  to  3  or  4  yards,  which  is  ufual  in  winter,  we  fee 
the  water  have  fo  much  force,  as  often  to  overturn  thefe  dykes,  and  carry 
the  ftones  along  with  it,  and  convey  them  fometimes  to  the  diftance  of 
100  yards,  which  is  alfo  owing  to  the  height  of  the  water.  8.  Hence  in 
thofe  parts  of  Sweden  that  are  higheft,  from  the  fea,  as  in  Örebro ,  which 
lies  between  two  leas,  larger  and  more  numerous  broken  fragments  are 
obferv’d  than  any  where  elfe  *  becaufe  fo  far  the  waves  could  drive  and 
follow,  not  higher,  becaufe  nearer  to  the  furface. 

From  thefe  things  we  may  deduce,  that  the  face  of  the  prefent  earth  Toy  hat  the  pre- 
owes  its  inequality  to  the  ocean;  and  all  thofe  parts  which  confift  of  flime,eSh  owes  its  in* 
fhells,  fand  and  ftones,  and  which  are  unequal,  to  the  fluctuation  of  the  fea  e<luallt:y' 
at  the  bottom  :  Whence  arife  1.  So  many  kinds  and  figures  of  hills  ;  2.  So 
many  Strata  in  thefe  ;  3.  So  many  ridges  of  mountains,  conflfting  partly 
of  fands,  partly  of  fmaller  and  partly  of  larger  ftones,  and  extending  for  8 
or  10  miles  ;  4.  The  roundnefs  of  thofe  fmall  ftones,  of  which  large 
ridges  of  mountains  confift :  For,  they  feem  as  if  they  were  turn’d  in  a 
lathe,  which  is  an  indication  of  their  agitation  and  mutual  attrition  by  their 
continual  rolling  motion  at  the  bottom.  5.  And  what  very  much  confirms 
this  opinion  is,  that  the  above  ridges  in  Sweden  do  for  the  moft  part  run 
north  andfouth  ;  which  feems  to  have  arifen  from  the  continual  eafterly  and 
wefterly  winds,  fuch  as  are  at  this  day  in  the  great  ocean  :  For,  fuch  mu  ft 
neceffarily  have  been  in  the  diluvian  and  northern  ocean,  when  it  wanted 
a  lliore  £sV. 

All  thefe  things  might  have  happen’d  in  a  deluge  ;  but  whether  all  of 
them  in  that  of  Noah ,  may  poflibly  be  queftion’d ;  the  reafon  is  becaufe 
in  very  many  places  the  ribs  and  other  different  parts  of  fhips  are  ftill  found 
and  thefe  rais’d  above  the  furface  of  the  lea  at  this  day  to  40  and  50  yards 
nearly ;  and  even  in  mountains  themfelves  we  find  anchors  and  cables  and 
many  other  things  which  indicate,  that  the  ancient  inhabitants  had  a  harbour 
there:  And  it  is  certain  that,  the  furface  of  th  t  Baltic  does  ftill  gradually  fub- 
fide  towards  the  north  ;  and  in  70  years  we  find  to  4  and  5  yards  perpendi¬ 
cular  height:  Whence  in  many  places  they  now  plow  and  fow,  where  100 
years  ago  they  fail’d  and  catch’d  fifh.  In  Weftro-Bothnia ,  within  the  fpace 
of  one  century,  fome  towns  are  removed,  as  it  were,  fpontaneoufly  from 
the  fhore  and  are  become  diftant  fome  hundred  miles  from  the  ancient 
harbour  :  And  we  are  likewife  told  the  fame  of  Upfal  and  other  places ; 
which  may  be  indications  that  all  thefe  changes  did  not  happen  in  the 

L  2.  univerr- 
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univerfal  deluge  •,  but  that  the  northern  countries  efpecially,  lay  long  under 
water  after  the  deluge  and  gradually  appear’d  or  became  habitable,  as  the 
feafubfided  towards  the  north.  Which  if  it  can  be  further  confirm  d  by 
experiments  about  Lübeck ,  it  will  fupply  a  handle  ol  furmifing  i .  T.  hat  the 
horizontal  preflure  ot  our  part  ot  the  earth  is  fubjeft  to  change  •,  which 
follows,  if  the  leas  towards  the  poles  be  deprefs’d  and  elevated,  as  is 
affirm’d  towards  the  equator.  2.  And  confequently,  that  the  diftances  in 
latitude  vary.  3.  That  fome  continents  might  formerly  have  been  ifiands, 
and  in  trad  of  time  be  joined  upon  the  fubfiding  of  the  fea. 


The  improve- 
fuerit  of  harren 
.lands  by  lowing 
i£aia£.>in. 


A  new  method  of  improving  harren ,  ftony  and  fandy  Lands.  From 
the  Breflaw  Collection,  July,  An.  1717*  Clafs  V.  Art.  7  p.  106. 

Lr (inflated  from  the  High-Dutch. 

FIELDS,  entirely  barren,  moflfy,  fandy  and  ftony,  and  that  bear 
neither  grafs  nor  any  other  thing  for  the  ufe  of  man  or  beaft,  are 
improv’d  by  fowing  lainfoin  in  them  ;  and  they  not  only  yield  a  fine,  rich 
and  wholefome  food  for  cattle,  but  alfo  the  ground  is  improv’d  in  fuch 
manner  as  to  be  fit  for  corn.  This  method  has  ever  fince  the  year  1676 
and  1677  been  known  efpecially  in  Neuf chattel after  that  a  certain  noble¬ 
man  had  fown  no  more  than  two  pounds  of  fainfoin  in  a  fmall  farm, 
with  which  at  firft,  indeed,  he  could  maintain  no  more  than  one  fingle 
head  of  cattle  ;  but  afterwards  by  farther  culture  above  twenty,  and  alio 
make  confiderable  profit  of  it.  From  that  time  this  method  of  improving 
land  was  more  and  more  known  in  the  canton  of  Switz  ;  and  us’d  with 
good  fuccefs  and  no  fmall  advantage  on  barren  lands  in  Neuf chattel,  Solo¬ 
thurn, ,  Bern^  the  Pais  de  Vaude  and  other  places,  as  alfo  in  Burgundy  and 
the  adjacent  countries  *,  at  laft  alfo  in  Germany ,  as  in  Aufiriay  Suabia, 
Franconia ,  Bavaria ,  Pomerania ,  in  the  Marckt  and  other  parts. 

The  manner  of  At  Ratißonv/zs  publifh’d  a  treatife  on  the  fubjeél  of  this  improvmentto 
the  following  purpofe  :  This  feed,  mixt  with  fome  oats,  is  fown  in  the 
fame  manner  as  hemp-feed,  efpecially  in  the  months  of  March  and  Aprils 
on  fields  fomewhat  Hoping,  hollow,  fandy,  nay  even  ftony  and  cover’d 
with  mofs  •,  but  by  no  means  on  wet  or  clayey  meadow  grounds,  gardens, 
and  fields,  where  no  good  grafs  will  grow :  And  upon  this  a  fine  and 
plentiful  clover,  with  a  great  deal  of  grafs  growing  among  it,  fprings  up  ; 
and  from  month  to  month,  and  year  to  year,  without  any  farther  culture  it 
propagates  and  increafes  of  itfelf  in  fuch  manner,  that  in  1 5  or  20  years 
there  is  no  occafion  for  breaking  up  the  ground  anew  or  fowing  it.  The 
reafon  of  mixing  the  oats  with  it  is,  that  the  clover-feed  may  not  fall  too 
thick,  nor  grow  up  too  rank.  For  the  firft  year  you  muft  only  cut  down 
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the  oats,  but  the  following,  the  clover,  and  that  after  the  feed  is 


ripe; 

.and 
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and  it  »rows  fo  rank  that  you  may  afterwards  mow  it  three  or  four  time* 
8n  °  I,  viplHs  the  fofteft  grafs  when  cut  down  in  the  bloom  ;  but  if 
•  year-  m  Äe the  feed  it  is  better  to  wait  till  it  is  ripe,  when,  in- 
CW°the  dov  r  i  fomewhat  ftronger,  but  very  fejviceable  for  foddering 
rattle  and  then  you  may  threlh  out  the  feed.  When  the  clover  will  no 
Ä  grow  upon  that  field,  corn  thrives  very  well  in  it,  as  it  acquire* 

flentv  eanddonekwithout  any  other  fodder,  there  would  be  a  hazard  of 
plenty,  becoming  regardlefs  of  common  hay. 

Ä  we  mayTe,  gthatg  this  is  not  bare  fpeculation 

but  what  /raa^. j  fC-  And  we  farther  add,  that  Jofcph  von 

Si  ÄÄVSSÄ 

parts,  and  found  it  hold  good. 

An  aerometrical  Ejpiy  towards  the 

By  S.  Klingenftierna.  From  the  Ada  Literaria  buecia:. 

meflre  tertium  Anni  1723,  P*  43 

Tranßated  from  the  Latin. 
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THE  given  denfity  of  the  air  correfponds  to  the  given  gravi, <y  o  f  sgj*- £ 

the  atmofphere,^toJhe^iven^  ^  ^  g.yen  degrees 


f  'fhe'denfuy^ of'the alr,°c^ttn'r ^paribus, °is proportion^  tothe  gravity  of 

r»"i 
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Let  the  glafs  tube  AD  be  open  at  D,  and  terminate  in  a  larger  ball  A, 
9-  and  in  any  part  of  this  tube  let  there  be  a  drop  of  mercury  C  filling  its 
cavity  ;  I  fay,  that  the  air,  included  in  this  inftrument,  is  of  the  fame  den- 
fity  with  the  ambient  air. 

For;  the  mutations  of  heat  are  eafily  communicated  by  the  inferument 
to  the  included  air,  as  appears  by  experience  :  Whence  the  elafticity  of  the 
internal  air  becomes  of  a  fudden  to  that  of  the  external,  as  the  denfity  of 
the  former  tothat  of  the  latter:  Wherefore,  if  thefe  denfities  be  fuppos’d 
unequal,  the  elafticity  of  the  denfer  will  prevail,  and  by  protruding  the 
drop  of  mercury  C,  reduce  it  to  equality.  E.  D. 

The  denfity  of  the  included  air,  c  at  er  is  paribus ,  is  proportional  to  the 
gi avity  of  the  atmofphere  by  huppoßtion  o).  The  volume,  therefore,  or 
fpace  which  the  included  air  occupies,  is  reciprocally  proportional  to  the 
gravity  of  the  atmofphere. 

The  fame  degree  of  heat  remaining,  the  drop  C  is  protruded  towards 
A,  if  the  gravity  of  the  atmofphere  be  increas’d,  but  towards  D,  if  the 
fame  be  diminilh’d. 

The  gravity  "of  the  atmofphere  remaining,  the  drop  C  is  protruded 
towards  A,  if  the  heat  be  diminifh’d,  but  towards  D,  if  it  be  increas’d. 

Laying  down  thefe  things;  let  EG  be  a  barometer,  in  which  the 
ïeight  of  tue  mercury  is  EF  ;  and  if  the  lame  degree  of  heat  remaining 
the  mercury  fubfide  fucceffively  thro’ equal  degrees,  i,  2,  3,  4,  r,  fcfo 
by  the  dimimffi’d  gravity  of  the  atmofphere;  I  fay,  that  the  drop  of  mer- 
cury  C  will  at  the  fame  time  be  protruded  through  the  degrees  a,  b9  c,  d  e , 
&c.  So  that  the  volumes  of  the  included  air,  or  the  capacities  AC,  Aa, 
Ab,  Ac’  Ad,  &c’  be  in  harmonical  progrefiion. 

Seeing  the  denfity  of  the  included  air  in  a  given  degree  of  heat  is  pro¬ 
portional  to  the  gravity  of  the  atmofphere  (Cor.  1.  Theor.  1.)  and  the 
gravity  of  the  atmofphere  is  proportional  to  the  height  of  the  mercury  in 
the  barometer,  the  denfity  of  the  included  air  will  alfo  be  proportional  to 
the  height  of  the  barometer:  Wherefore,  feeing  the  mercury  fubfidino- 
thro  equal  degrees,  1,  2,  3,  4,  5,  fcfr.  fucceffively,  the  heights  of  the 
barometer,  and  confequently  the  gravities  of  the  atmofphere,  correfpond- 
ing  to  thefe  heights,  are  in  arithmetical  progrefiion  ;  the  denfities  of  the 
included  air  will  in  like  manner  be  in  arithmetical  progrefiion  ;  and  there¬ 
fore  its  fucceffive  volumes,  or  the  fpaces  AC,  Aa,  Ab,  Ac,  Ad,  &c. 
which  that  included  air  fucceffively  occupies,  will  be  in  an  inverfe  arith¬ 
metical  progrefiion,  i.  e.  in  an  harmonical  progrefiion.  O  E.  D. 

,  Thei  quantity- or  degree  of  heat  is  as  the  weight  of  the  atmofphere,  and 
the  volume  of  the  included  air  conjointly. 

The  degree  ofheat  being  given,  the  denfity  of  the  included  air  is  as  the 
weight  of  the  atmofphere  (  Cor.  1.  Theor.  1.)  and  the  weight  of  the  atmo- 
Iphere  being  given,  the  denfity  of  the  fame  air  is  reciprocally  as  the  heat 
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bv  the  definition :  Wherefore,  neither  being  given,  the  denfity  is  direftly 
as  the  weight  of  the  atmofphere,  add  inverfely  as  the  heat ;  and  therefore 
the  heat  dtreftly  as  the  weight  of  the  atmofphere  and  inverfely  as  the  den- 
fity :  But  the  denfity  of  the  air  is  reciprocally  proportional  to  its  volume  : 

The  heat,  therefore,  is  as  the  weight  of  the  atmofphere  and  the  volume 

of  the  included  air.  conjointly.  Q.  E.  D.  _ 

The  heat  is  as  the  height  of  the  barometer  and  the  volume  ot  the  in- Corollary. 


eluded  air  conjointly.  .  .  „  , 

In  our  inftrument  let  the  drop  of  mercury  Hand  at  any  time  in  w,  the 
height  of  the  mercury  in  the  barometer  being  E  F  •,  let  the  drop  alio  at 
another  time  ftand  in  H,  the  height  ot  the  barometer  being  E3  \  and  k  t 
the  capacity  A  C  to  the  capacity  A  c  be  taken  reciprocally  as  the  height 
EF  to  the  height  E3  •,  I  fay  that  the  heat  in  the  firft  cafe  is  to  tne  heat 
in  the  fecond  cafe,  as  the  capacity  Ac  to  the  capacity  AH. 

The  heat  in  the  firft  cafe  is  to  that  in  the  fecond,  as  the  heignt  or  the 
borometer  EF  and  the  capacity  AC  conjointly  to  the  height  ot  the  baro¬ 
meter  E3  and  the  capacity  A*H  conjointly  ( Cor.Theor .  III.)  and  therefoie 
by  divifion  of  ratio,  as  the  height  EF  and  the  capacity  AC  diredly,  and 
the  height  E3  inverfely  to  the  capacity  AH:  But  the  capacity  Ac  is 
likewife  as  the  height  EF  and  the  capacity  AC  directly  and  the  height 
E3  inverfely  ( by  the  conftruttion )  wherefore  the  heat  in  the  firft  cafe  is  to 
that  in  the  fecond,  as  the  capacity  AC  to  the  capacity  AH.  Q^E.  D. 

Our  inftrument  AD,  therefore,  compar’d  with  the  barometer  in  tue 
manner  above  deferib’d  ferves  to  diftinguifh  and  meafure  the  degiees  and 
alterations  of  heat. 

Equal  changes  in  the  degree  of  heat  produce  changes  in  the  volume  ot 
the  included  air  reciprocally  proportional  to  the  height  of  the  barometei.. 

For,  in  this  cafe,  the  increments  or  decrements  ot  the  volumes  are  m 
the  direbt  ratio  of  the  firft  volumes,  and  in  the  reciprocal  ratio  ol  the  firft 
heats  ( by  Cor  oh  of  definition )  but  the  heat  is  as  the  height  of  the  barometer 
and  the  volume  of  included  air  conjointly  ( Cor.  Theor .  III. )  wherefore,  the 
mutations  of  the  volumes  are  in  the  direbt  ratio  of  the  firft  volumes  and 
the  inverfe  ratio  of  the  fame  volumes  and  of  the  heights  of  the  barometer, 
i,  e.  ( the  direbt  and  inverfe  ratio’s  of  the  volumes  deftroying  each  other  ) 
in  the  inverfe  ratio  of  the  height  of  the  barometer.  Q^E.  D. 

And  the  height  of  the  barometer  being  given,  equal  changes  of  heat 
produce  equal  decrements  or  increments  of  the  volumes  of  the  included  air. 

If  any  one  would  compare  this  theory  with  experience,  the  infti  ument 
feems  to  be  very  commodioufly  conftrubted  in  the  following  manner . 
Having  prepar’d  the  glafs-inftrument  A  D,  whofe  tube  let  be  as  long  as 
pofiibie,  let  the  capacities  of  the  ball  A  and  of  the  tube  AD  and  each  of 
its  parts  be  very  carefully  inveftigated  :  Wherefore,  it  is  to  be  obi  er  v  d, 
that  the  capacity  of  the  tube  ought  to  be  to  that  of  the  ball  at  leaft  as  1 


Theorem  IV. 
Fii.  8. 


DecianflratioH. 


Corollary. 


Theorem  V. 
Demonftratioa. 


Corollary, 
Scholium  I. 


72 


Stkoliun  2. 


literary  memoirs 

to  6  ;  for,  the  leaft  denfity  of  the  air,  when  the  lead  gravity  of  the  at- 
mofphere  has  the  greateft  degree  of  heat,  is  to  its  greateft  denfity,  produced 
by  the  concurrence  of  the  greateft  degree  of  cold  with  the  greateft  gravity 
of  the  atmofphere,  nearly  as  6  to  7.  In  the  next  place  let  the  pofition  of 
the  drop  of  mercury  be  chofe  about  the  middle  of  the  tube,  as  for  inftance, 
in  C,  the  mercury  in  the  barometer  being  in  like  manner  at  a  mean  height 
in  F ;  and  let  the  divifions  of  the  fcale  of  the  barometer  on  keach  fide  the 
point  F  be  i,  2,  3,  4,  (Ac.  Then  if  the  tube  be  divided  on  each  fide  the 
point  C  into  the  parts  Ca,  ab,  be ,  cd ,  (Ac.  fo  that  the  capacities  AC, 
A  a.  Ab,  Ac,  (Ac.  be  reciprocally  proportional  to  the  heights  of  the  ba¬ 
rometer  EF,  Ei,  E2,  E3,  (Ac.  which  is  done  by  taking  Ca,  Cb,  Cc, 
Cd,  (Ac.  to  AC,  A  a.  Ab,  Ac,  (Ac.  refpedively,  as  Fi,  F2,  F3,  F4, 
(Ac.  to  Ei,  E2,  E3,  É4,  (Ac.  refpedively,  as  may  be  eafily  demonftrated. 
In  fine,  let  the  tube  be  divided  from  its  upper  part  into  equal  degrees  f,  g, 
h,  i,  k,  (Ac.  fo  that  the  capacity  of  a  fmall  portion  of  the  tube,  corre- 
fponding  to  any  degree  be  to  the  capacity  of  the  ball  A,  as  1  to  600  •,  and 
the  inftrument  will  be  perfed :  For,  the  ratio  of  one  degree  of  heat  to- 
another  here  is  found  by  Theor.  IV.  and  the  ratio  of  the  increments  by 
Iheor.  V. 

The  Florentine  thermometers  are  reckoned  the  beft;  but  it  has  been  long 
fince  difeover’d,  that  they  have  many,  and  thofe  no  fmall  imperfedions  : 
For,  the  fpirits  of  wine  by  a  great  degree  of  cold,  contraded  into  a  lefs 
fpace,  do  too  (lowly  obey  the  approaching  heat:  And  it  is  obferv’d  (a. 
remarkable  inftance  of  the  imperfedion  of  this  inftrument )  that  two  ther¬ 
mometers  do  fcarce  more  than  once  fhow  together  the  fame  points,  which,, 
indeed,  hinders  that  the  changes  of  heat  in  one  and  the  fame  place,  much 
lefs  in  different  places,  cannot  be  accurately  known  :  And  which  is  a  prin¬ 
cipal  thing,  you  cannot  in  any  intelligible  manner  meafure  the  heat  and 
diftinguifh-  it  into  degrees,  which  notwithstanding  is  very  neceffary,  if  we  are 
to  compare  together  thermometrical  obfervations  made  in  different  parts  ;  and 
hence  deduce  the  ratio  or  difference  of  heats.  But  I  am  confident  that  the 
inftrument  juft  now  deferibed,  will  eafily  perform  all  this;  providing  we 
had  an  eafy  method  of  properly  meafuring  its  capacity,  which  will  proba¬ 
bly  (till  remain  a  difficulty :  But  as  we  muft  know  the  capacity  of  the 
whole  inftrument,  as  alfo  the  capacities  of  the  ball  and  tube  apart  ;  fo  it 
feems  expedient  in  pradice,  if  a  narrower  tube  be  taken  ;  nor  indeed  is 
there  occafion  for  its  being  longer  than  that  by  its  capacity  it  equal  the 
fixth  part  of  the  ball :  And  if  two  fuch  inftruments  be  compar’d  together 
only  once,  and  the  points  they  fhow  at  the  fame  time  be  noted,  we  fhall 
hence  have  all  the  points,,  which  they  ought  to  fhow  at  the  fame  time. 
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f'he  Hißory  of  the  Invention  of  the  Phofphorus.  By  G.  G.  L. 

From  the  Mifcellanea  Berolinenlia.  Tom.  I.  p.  91. 

Franßated  from  the  I. at i m. 

IT  importeth  the  fciences,  that  the  hiftory  of  memorable  inventions  be 

rightly  deliver’d.  Among  the  inventions  of  our  age,  the  phofphorus  time  of »« 
igneus  is  to  be  reckon’d  none  of  the  leaft:  It  differs  from  other v  y’ 
naturally  fhining  bodies  in  this-,  namely,  that  in  reality  it  is  nothing  other 
than  a  kind  of  conceal’d  fire,  which  difcovers  ltfelf  by  its  light  and  imoke, 
but  if  you  rub  it  harder,  it  will  break  out  into  a  flame.  This  difcovery 
appear’d  about  the  year  1677,  when  a  little  before.  Balduin' s  phofphorus 
crave  hopes  of  it,  which  is  an  artificial  imitation  of  the  natural  Bologman 
ffone-,  and  on  which  Fortunius  Licetus  formerly  wrote  a  treatife,  entitled 
Lithofphorus and  not  long  ago  Count  Marfili  of  Bologna  pubhfh’d  expe¬ 
riments  and  obfervations  on  it :  And  at  Berlin  Dr.  Cbrifiian  Menzelius  in  a 
particular  treatife  compar’d  the  natural  and  artificial  phofphorus .  Chrißo- 
pher  Adolphus  Balduin ,  governor  or  bailiff  of  a  certain  place  in  Mifnia, 
happen’d  to  diffolve  chalk  in  aqua  fortis ,  or  fpirit  of  nitre,  which  laft  he 
again  brought  over  by  the  fire  and  he  found  the  remaining  body  to  imbibe 
the  light,  when  expos’d  thereto,  and  retain  it  for  fome  time,  and  carry  ^  it 
alon°-  with  it  into  a  dark  place,  as  afponge  does  tne  wamr  it  has  imoib  d. 

This  experiment  did  not  a  little  ftartle  the  Cartefians  (very  few  of  whom 
had  feen  the  Bolognian  ffone)  that  light  fhould  of  a  hidden  become  a  giois 
and  portable  thing,  whofe  rays  they  fuppos’d  to  confift  in  preffion  only, 
and  to  be  propagated  in  an  inftant  of  time.  Balduin  concealedly  def- 
crib’d  his  experiment  in  a  treatife,  entituled  Aurum  Aur<e. 

Next  follow’d  Brand's  phofphorus ,  namely  that  which  I  call  the  igneus ,  as 
alio  the  pyropus ,  and  which  afterwards  had  the  name  of  phofphorus  by  way 
of  eminence  i  of  whofe  inventor  there  appear’d  in  1692  an  account  in 
French  by  an  excellent  perfon,  converfant  in  the  experiments  on  this 
phofphorus  but  in  feveral  places,  and  thofe  of  confiderable  moment,  he 
departs  from  matter  of  fad  ;  and,  in  my  opinion,  his  account  is  taken  either 
from  the  relations  of  people  too  partial,  or  even  from  uncertain  reports. 
Upon  perufing  it,  I  lent  my  animadverfions  to  my  friend,  and  advis’d 
him  to  corred  what  was  amifs,  but  all  to  no  purpofe-,  either  became  his 
prejudice  was  too  great,  or  becaufe  it  feem’d  to  be  a  matter  that  muff  be 
further  enquired  into:  And  therefore,  left  the  truth  of  the  matter  of  fad, 
at  this  day  probably  known  but  to  a  few,  fhould  be  loft,  I  have  now 
refolv’d  to  publifh  thefe  remarks,  after  ftrft  having  given  the  above  relation 
itfelf,  that  its  difference  from  the  matter  of  fad,  and  the  neceffity  of  my 
animadverfions  may  the  better  appear. 

you  I.  N°  4  K 
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That  account,  therefore,  which  was  publiffi’d  in  1692,  is  to  the  follow¬ 
ing  purpofe.  4  The  firft  invention  of  this  phofphorus  is  owing  to  chance, 
4  as  many  other  excellent  inventions  are.  A  certain  German  chemift, 
*  call’d  Brand ,  living  at  Hamburg,  a  man  obfcure,  and  of  mean  parentage, 
4  morofe  and  phantaftical  in  his  humour,  and  who  affedted  to  be  myfterious 
4  in  all  his  adlions,  found  out  this  luminous  matter,  while  he  was  in  queft 
4  offomething  elfe.  He  had  from  his  youth  applied  himfelf  to  the  art  of 
4  glafs-making ;  but  he  threw  this  up,  that  he  might  have  more  leifure 
4  to  apply  himfelf  to  the  philofopher' s  ft  one,  with  the  hopes  of  which  his 
4  head  was  fill’d :  Perfuading  himfelf,  therefore,  that  the  fecret  of  the 
4  Hone  confifts  in  a  preparation  of  urine,  he  for  a  long  time,  and  in  diffe- 
4  rent  manners,  labour’d  on  it  in  vain.  At  length  in  the  year  166^,  after 
4  a  llrong  diftillation  of  urine,  he  found  in  the  receiver  a  lucid  matter, 
4  which  afterwards  got  the  name  of  phofphorus.  This  he  ihow’d  to  fome 
4  friends,  and  among  others  to  Kunkel ,  chemift  to  the  Eledlor  of  Saxony  ; 
4  but  he  took  care  not  to  fay  any  thing,  by  which  the  compofition  might 
4  be  difcover  d ;  and  he  died  without  communicating  his  fecret  to  any 
one.  After  his  death,  Kunkel ,  not  bearing  that  fo  excellent  a  fecret 
lhould  be  loft,  attempted  the  revival  of  the  invention  ;  and  refledtin0-  that 
4  Brand  had  all  his  life  long  labour’d  on  urine,  fufpedted  that  in  it  he  was  to 
4  look  for  the  phofphorus :  He,  therefore,  applied  himfelf  to  it ;  and  after  an 
4  obftmate  labour  of  four  years,  he  at  length  hit  on  it.  He  did  not  affed 
to  c  io  myfterious  «js  but  communicated  the  fecret  to  fome  per- 

fons  about  the  year  1 679.  In  France  and  England  Dr.  Kraft  of  Drefden  is 
4  reckon  d  the  inventor  of  this  phofphorus  \  becaufe  he  firft  brought  it  to 
tnefe  parts  :  But  in  reality  he  was  only  the  difpenfer  of  it,  having 
4  leceiv  d  it  from  Kunkel  to  fhow  it  to  learned  foreigners  ;  nay,  Kraft  at 
that  time  when  he  went  about,  did  not  know  the  compofition’. 

This  is  the  account.  But  I  wonder  that  Brand,  a  man  but  little  known, 
is  ns  d  in  it  with  fo  much  contempt,  and  that  from  uncertain  relations*, 
ieeing  we  aie^oolig  d  to  him  for  a  very  excellent  difeovery  :  But  it  is  more 
T?  7  wonder  d  at,  that  he  is  faid  to  be  dead  at  the  time  that  Kraft  and 
Kunkel  communicated  the  phofphorus  to  the  world,  both  in  writing,  and 
by  word  of  mouth  ^  and  that  Kunkel  reviv’d  the  art,  which  died  with  the 
inventor:  Since  it  is  very  certain,  that  Kunkel  went  to  Brand  and  obtain’d 
me  leeret  of  him  ;  and  that  Brand  long  furviv’d  this,  and  complain’d  of 
Kunkel  \  nay,  as  far  as  I  have  learned,  he  was  ftill  living  in  the  year 
ï692,  at  the  time  the  above  account  came  out :  And  fo  far  was  the  good- 
natur  d  Brand  from  being  difficult,  morofe  and  myfterious  in  communicating 
his  fecret,  that  he  iuffer  d  himfelf  to  be  prevail’d  upon  by  fome  fmall  pre- 

wft  if™ Vhe  hoP?-of êreater  rewa^s,  to  difclofe  it  to  Kraft  and  Kunkel. 

ïethd  he  was  of  fo  very  obfcure  and  low  parentage,  as  to  deferve  to  be 
coiuemptuoufly  fo  call  d,  I  cannot  affirm  ;  but  this  I  know  that  Kunkel  in 
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his  youth  applied  himfelf  to  the  art  of  glafs-making  •,  on  which  fubjeft  he 
has  pubhih’d  a  ufeful  treatife  in  High  Dutch  ;  and  probably,  his  father 
might  have  been  a  glafs-maker.  I  am,  therefore,  apt  to  think  that  the 
above  relation  has  fhifted  the  perfons.  Brand ,  as  far  as  I  have  learned,  was, 
when  a  young  man,  in  the  army ;  and  was  diftir.guifh’d  in  it  by  fome 
fuperior  rank :  He  alfo  married  a  woman  with  fome  money ;  but  it  was 
faid,  he  fpent  his  patrimony  in  alchemy  ;  nor  did  he  fo  much  apply  himfelf 
to  the  philo fopheFs ft  one,  as  to  particular  proceffes ;  and  he  likewife  difpos  d 

of  chemical  preparations  for  medicinal  ufes. 

The  invention  of  the  phofphorus  happen  d  thus  ;  Brand  had  fallen  on  a  aifcovery  of 
certain  chemical  procefs,  extant  in  a  printed  book,  which  taught  how  to  ^pwPh0r,u  by 
prepare  from  urine  a  liquor  fit  to  ripen  a  particle  of  filver  into  gold ;  Aad 
in  labouring  on  this  he  found  out  his  phofphorus.  He  had  fome  acquain¬ 
tance  with  Jo.  Daniel  Kraft,  then  of  the  council  of  commerce  to  the  Elector 
of  Saxony  and  by  his  means  with  Jo.  Krunkel ,  one  of  the  faid  Prince’s  bed¬ 
chamber  *,  blit  vvhö  under  that  character  perform’d  chemical  procefles.  On 
perfuading  Brand  that  this  arcanum  might  be  fold  to  the  Great  at  a  high 
price ;  and  offering  him  their  affiftance,  they  obtain’d  the  compofition  l  orn 
him.  And  upon  going  from  Drefden  to  Hamburg ,  they  both  faw  and  leai  n  d 
from  him  the  procefs  of  the  phofphorus :  But  Kunkel ,  upon  his  return  home, 
had  committed  fome  miftake  in  the  procefs,  and  for  a  long  time  could  not 
hit  upon  the  phofphorus  ;  and  he  lent  a  letter  of  complaint  to  Brand,  which 
I  have  feen,  and  in  which  he  bewails  that  the  fecret  was  not  communicated 
to  him  fincerely  enough  •,  but  Brand  repenting  that  he  had  been  fo  ealy  m 
the  communication,  delay’d  the  fetting  him  to  rights.  Kunkel,  in  the  mean 
time,  after  various  trials,  corrected  the  error  of  himfelf  y  whence  he  pre¬ 
tended  to  be  the  inventor  ;  of  this  Brand  bitterly  complain  d. 

Kunkel  was  chemift  to  Job.  George  III.  Eleftor  of  Saxony  ;  and  as  for- 
merly  the  EleCtor  Auguftus  was  certainly  thought  in  thofe  parts  to  be 
poffefs’d  of  fome  profitable  alchemical  arcana  s  *,  the  writings  (partly  m 
this  Prince’s  own  hand)  which  are  extant  at  Drefden ,  and  are  thougnt  to 
contain  fomething  of  the  fecret,  were  entmfted  to  Kunkel ,  to  try  if  he 
could  difcover  any  thing  from  them  :  And  fome  of  thefe  came  alfo  into 
my  hands.  Kunkel  had  a  laboratory  given  him  at  Anneberg,  but  nothing 
worthy  of  expectation  was  difcover’d.  After  this  when  Caffius ,  a  phy- 
fician  of  Hamburg  (whofe  treatife  on  gold  is  extant)  had  difcover  cl  the 
artificial  ruby  by  help  of  gold  and  tin,  which  was  a  long  time  one  o.  the 
defiderata  •,  Kunkel ,  converfant  in  glafs-making,  and  the  art  of  fmelting,  tit 
not  a  little  improve  the  method,  and  he  taught  how  to  make  pretty  large 
vefiels  of  it;  and  by  that  means  he  obtain’d  the  favour  of  Frederick 
William ,  the  Great ,  Ele&or  of  Brandenburg,  who  was  curious  m  inch 
matters  •,  and  he  went  into  his  fervice  on  no  contemptible  terms,  anc 

not  long  ago  he  died  at  Berlin.  „ 
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j^rjift's  charaaer  Jo.  Daniel  Kraft  of  Miltenberg  had  in  his  youth  applied  himfelf  to  phy- 
fick,  and  having  got  the  degree  of  dodtor,  he  was  phyfician  to  the  miners 
at  Cellerfeld  in  Hartz  :  After  this  he  went  to  Holland ,  England  and  North - 
America ,  and  acquir’d  a  confiderable  fkill  in  thole  things,  which  relate  not 
only  to  the  knowledge  of  nature  and  to  chemiltry,  but  likewife  to  works 
of  art,  handicrafts  and  commerce ;  He  was,  therefore,  very  acceptable 
to  princes,  fond  of  curiofities,  and  bent  on  the  improving  and  enlarging 
the  fkill  of  handicrafts  and  commerce  ;  and  efpecially  to  Job.  Philip , 
Elector  of  Mentz ,  and  to  the  Electors  of  Saxony  and  Brandenburg ;  and 
under  the  Elector  of  Mentz  and  Saxony  he  was  of  the  council  of  commerce  : 
He  was  a  man  of  erudition  and  eloquence,  whether  he  was  to  write  or 
fpeak  :  His  only  defedt  was,  that  at  times  he  was  diverted  from  more 
certain  and  ufeful  purfuits  by  fome  inbred  turn,  or  rather  difeafe,  to  alche¬ 
mical  conceits. 

Unhtr  t  charac-  Job.  Joach.  Becher  of  Spire ,  phyfician  to  the  Eledtor  of  Mentz ,  and  after- 
wards  of  the  council  of  commerce  at  Munich  and  Vienna ,  was  a  man  of  in¬ 
genuity,  and  fkill’d  in  the  German  writings,  but  he  indulged  too  much  his 
pruriency  of  fcribbling,  and  huddled  together  certainties  and  uncertainties,  as 
for  the  mold  part  he  took  what  he  wrote  from  the  relations  of  others  ;  this 
man,  I  fay,  profited  very  much  by  the  converfation  and  labours  of  Kraft : 
He  was  one  that  could  little  bear  the  fatigue  of  chemical  proceffes,  as  his 
fit  lends  found  by  his  laboiatory  at  MLunich ,  which  he  mentions  in  the  title  to 
his  phyfica  fubterranea ;  As  at  length  he  loft  all  favour  at  Court,  and  as  the 
great  promifes  made  him  came  to  nothing,  he  propos’d  to  the  Dutch  gold 
ore  from  thole  hills  of  land,  which  they  call  Dunas :  He  afterwards  died  at 
the  tin-mines  in  Cot  nwall ,  being  brought  very  low  by  his  extravagance  * 
A  man  who  deferv’d  a  better  fate,  and  which  he  might  have  had,  had  he 
been  without  that  malignant  humour  of  banter,  by  which  he  alienated  both 
his  friends  and  pations  •,  and  in  his  good  fortune,  had  he  been  without 
tnat  pride,  piofufion  and  vanity,  and  without  that  licentioufnefs  of  fiótion, 
of  which  he  himfelf  boafted  among  his  acquaintance,  either  when  he 
would  gain  credit  to  his  words,  or  Hander  others.  Various  judgments,  and 
thofe  in  extremes,  have  been  pafs’d  upon  him  by  thofe,  who  only  knew 
him  by  his  writings;  feeing  fome,  upon  obferving  everywhere  the  rafh- 
nefs  of  the  author,  defpife  all  he  has  writ ;  whereas  others  again  efteem 
him  as  a  gieat  philofopher,  and  almoft  as  an  adept.  Kraft ,  moreover,  who 
was  an  honefter  man,  being  by  my  means  on  the  point  of  entering  into 
the  Elector  of  Brunfwick' s  fervice,  died  a  few  years  ago  in  Holland.  I 
*  P.r0Per  on  ^is  occafion  to  obferve  thefe  things  of  men,  who  ex¬ 

cell  d  m  genius  and  the  knowledge  of  nature ;  and  with  whom  I  myfelf  had 
a  more  intimate  acquaintance ;  and  who,  if  they  had  had  proper  encourage¬ 
ment,  and  a  fteadinefs  of  temper,  equal  to  the  vigour  of  their  genius,  amd 
a  greater  defire  for  truth  than  an  ambition  of  raiftng  themfelves  by  ambi¬ 
guous 
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o"uous  arts,  would  have  acquitted  themfelves,  fo  as  to  deferve  to  be  rec¬ 
kon’d  the  ornaments  both  of  their  time  and  country. 

But  to  return  to  Brand’s  phofphorus:  Kraft  undertook  to  vend  the 
covery  among  the  Great ;  and  in  his  way  to  England  he  made  me  a  to  tWc  wotid 
vifitat  Hanover ,  and  ingenuouQy  mention’d  to  me  both  the  matter  of  the  A 
procefs  and  the  author  Brand ;  and  he  likewife  fhew’d  the  experiment  of 
the  phofphorus  to  the  great  furprize  of  Duke  John  Frederic  ;  and  afterwards 
in  England  to  King  Charles  II.  Prince  Rupert ,  the  illuftrious  Mr.  Boyle  and 
others,  of  which  there  is  an  account  by  Dr.  Hook.  But  he  never,  as  tar  as 
I  know,  mention’d  himfelf  as  the  inventor;  neither  did  he,  as  the  above 
relation  feems  to  hint,  carry  the  phofphorus  into  France ;  feeing  it  was  firft: 
fent  thither  by  me  to  Huygens ;  and  at  length  the  compofition  itfelf  was 
by  the  illuftrious  Efchirnhaufen ,  upon  his  firft  return  from  Germany  into 
France ,  communicated  from  me  to  the  Royal  Academy ,  to  whom  Huygens 
had  already  fhewn  the  thing :  That  Boyle  had  got  but  an  imperfeCt  de- 
feription  of  it  appears  from  his  diflertation  on  the  phofphorus for,  his 
phofphorus  differs  from  Brand’s  only  in  this,  that  it  is  more  imperfeót.  .  COmmn»i. 

But  Duke  John  Frederic ,  as  he  was  a  magnificent  and  generous  prince,  cates  the  procefs 
order’d  that  I  fhould  fend  for  the  inventor :  Brand  therefore  came  to  Han-  J°hn 
over,  and  faithfully  communicated  to  us  the  procefs ;  for,  whatever  he 
did,  I  imitated  in  another  laboratory.  Upon  collecting  a  large  quantity  of 
Urine,  Brand  came  to  us,  and  without  the  city  he  went  thro’  the  procefs. 

Upon  Brand’s  return  to  Hamburg ,  the  duke  fettled  an  annual  penfion  upon 
him,  which  was  punctually  paid  him  till  the  duke’s  death  :  And  this,  pio- 
bably,  was  the  only  encouragment  of  moment  he  reap’d  from  his  phof¬ 
phorus.  .  . 

I  myfelf  fliew’d  to  the  fame  prince,  who  was  very  curious  in  thefe  A^hetjuui  of 

matters,  another  kind  of  phofphorus ,  which  we  may  call  the  thermophof- 
phorus ,  which  does  not  acquire  its  Alining  quality  from  light,  as  the  Bo- 
lognian  and  Balduin’ s  phofphorus,  but  from  heat.  There  is  a  kind  of  fluor 
in  mines,  with  the  powder  of  which  if  you  draw  letters  and  figures  on  an 
iron-plate  and  lay  the  plate  upon  burning  coals,  the  ftrokes  fhine,  tho 
the  plate  be  in  no  wife  ignited,  nor  tho’  the  light  with  its  rays  cannot 
penetrate  from  the  coals  to  the  figures. 

It  is  a  thing  commonly  known,  that  hard  bodies  acquire  heat,  and  at  Heat  and  fi*e 
laft  take  fire  by  motion  *,  and  the  flame,  produced  by  the  attrition  of  two  union, 
pieces  of  wood,  was  by  the  ancient  Saxons  regarded  as  a  religious  ceremony, 
which  they  call’d  nod-fyr ,  that  is,  fire  produc’d,  in  de  fehl  of fuel,  in  a  cafe  of 
necejfity ,  as  appears  from  Charlemagn’ s  Capitular ,  in  which  that  fuperftition 
together  with  others  is  prohibited ;  and  very  lately,  traces  of  this  fuper¬ 
ftition  were  found  remaining  among  the  Boors  of  Brunfwick ;  and  in  fome 
parts  they  were  wont,  on  the  firft  day  of  the  year,  to  put  out  the  fires  in 
a  whole  village,  and  to  carry  that  produc’d  by  the  attrition  of  two  pieces 
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of  wood  to  all  the  houfes ;  and  fome  of  them  purified  their  cattle  at  a  pile 
of  wood,  kindled  from  that  fire,  as  a  charm  againft  difeafes :  But  we  are 
not  fo  well  acquainted  with  the  manner,  in  which  fmiths  at  our  mines 
kindle  the  fire  extinguifh’d  in  their  forges:  They  {trike  with  a  hammer 
an  iron  bar  on  its  very  edge,  and  which  is  wont  to  come  from  the  mines 
in  form  of  a  quadrangular  prifm :  This  bar  they  fhift  that  the  edge  may  be 
alternately  {truck,  now  on  the  right,  and  again  on  the  left ;  and  thus  it 
immediately  becomes  hot,  and  after  repeated  blows  glowing  hot,  fo  as  to 
fet  on  fire  any  inflammable  matter. 
job'  •Bemmth's  We  have>  befides,  other  kinds  of  phofphori,  in  which  there  are  no  traces 
pho/phorus .  of  fire ;  among  which  the  principal  is  that,  which  we  owe  to  Job.  Ber¬ 
noulli,  who  has  improv’d  the  obfervations  of  others  on  mercury  fhin- 
ing  in  vacuo ,  and  carried  it  fo  far,  that  now  it  may  be  produced  at  plea- 
fur  e-,  whereas  before,  mercury  was  rarely  and  by  chance  made  to  fliine. 
It  is  credible,  that  this  phofphorus  always  retains  its  fhining  quality,  or  at  the 
leaft,  for  a  long  time  ;  becaufe  it  does  not  Hand  in  need  of  the  free  air  to 
make  it  fliine,  as  the  phofphorus  igneus  does,  but  emits  a  light  by  only 
fhaking  it  in  a  glafs,  hermetically  feal’d  •,  and  with  this  the  King  of  Pruffia 
was  fo  well  pleas’d,  that  he  rewarded  the  inventor  with  a  gold  medallion  : 
And  I  underftand,  that  M.  Dutal  at  Paris  and  others,  have  labour’d  with 
remarkable  fuccefs  in  eftabliftung  and  promoting  this  phofphorus.  It  would 
be  worthy  enquiry,  what  quantity  of  light  might  be  produc’d  by  many  fuch 
phofphori ,  continually  {hook;  for,  a  continu’d  ihaking  may  be  eafily 
effected  by  means  of  a  machine,  and  the  light  of  many  phofphori  may  be 
collected  either  by  refraction  or  reflexion ;  a  thing,  I  wonder,  has  not 
been  hitherto  attempted. 


Of  the  Ball  of  Fire  which  was  feen  in  Silefia,  Laufnitz,  Poland, 
Pruffia,  and  Hungary,  on  Auguft  10,  1717;  together  with 
hiflorical  Reflections  thereon.  From  the  Breflaw  Collection, 
Auguft  1 717,  Clafs  iV.  Art.  II.  p.  157. 

Franflated  from  the  High-Dutch. 

An  account  or  ^uguft  i  o,  about  half  9  in  the  evening,  in  a  clear  fky,  towards 

Ippcïfi1:’  £  W  the  eaft>  there  was  plainly 'feen  by  every  body  at  Breflaw ,  as  alfo  in 
.  other  parts,  what  is  call’d  a  fire-ball ,  which  like  a  mafs  of  fire  fud- 

denly  and  fwiftly  fell  down  to  the  earth  i  and  indeed,  fo  far  as  one  could 
judge  by  the  fwiftnefs,  there  appear’d  a  fudden  brightnefs  aloft  in  the  air, 
during  {which  fhort  flafh,  the  inflam’d  matter,  as  it  were,  came  together] 
and  in  form  of  a  ball  came  down  towards  the  eaft,  fuddenly  and  nearly  in  a 
direCt  line,-  at  the  leaft  but  a  little  inclin’d  ;  but  in  its  fall  it  alfo  feem’d  to 

.fpring 
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fpring  into  pieces,  and  in  its  burning  and  motion  it  continu’d  no  longer 
than  about  1 5  or  20  feconds  •,  yet  fo,  that  as  this  falling  fire-ball  trail’d  along 
a  bright  tail,  after  the  extinction  of  the  mafs  of  fire,  this  tail  was  Hill  ol> 
ferv’d  for  fome  time  in  form  of  a  whitifh  and  bright  ftreak :  By  it  the 
atmofphere  was  now  enlighten’d  in  fuch  a  fudden  and  ftrong  manner,  that 
feveral  perfons  were  apprehenfive  of  an  approaching  burning,  and  in  this 
concern  they  ran  to  the  windows  to  obferve  the  quarter,  where  this  fwiftand 
near  fire  was :  This  fire  was  alfo  fo  penetrating  and  fenfible,  that  it  was 
thought  to  exceed  lightning  itfelf:  Whence  it  was  obferv’d  by  all  and  in 
all  places  to  be  fo  near,  that  many  people  imagin’d  it  fell  down  over 
their  heads,  or  before  their  feet;  fo  that  many  alfo  affirm’d  they  had  leen 
it  fpring  into  pieces  before  their  eyes  on  the  earth,  which  was  far  from  being 
true;  in  the  fame  manner  as  people  in  other  parts  would  have  it  thought, 
that  it  emitted  different  rays  from  it  like  a  ffiooting  ftar ;  yea  many,  and  thole 
both  perfons  of  rank  and  learning  would  perfuade  us,  that  they  perceiv’d  a 
manifeft  fulphureous  fmell :  No  noife  was  obferv’d  in  its  falling  down,  efpe- 
cially  on  the  account  that  the  phenomenon  happen’d  in  a  clear  fky.  The 
Iky  mov’d  from  north  north-weft;  the  weather  was  cool  and  without  any 
wind  ftirring ;  the  fky  remain’d  alfo  clear  in  the  night  and  pretty  freffi ; 
and  many  unufual  ffiooting  ftars  were  obferv’d  by  us  and  other  people  in 
Brefiaw ,  who  were  otherwife  wont  to  obferve  the  heavens  in  the  night¬ 
time;  and  this  was  the  nature  of  the  phenomenon  at  Breßaw:  The  heedlefs 
and  fuperftitious  populace  with  apprehenfions  fram’d  to  themfelves  many 
chimera’s  about  it ;  fometimes  that  they  had  feen  a  fword,  then  a  broom, 
and  again,  fome  other  groundlefs  appearance,  fuch  as  people  in  ficknefs  or 
a  raging  fever  fancy  to  themfelves ;  among  others,  a  young  and  found 
woman  near  Wartenberg ,  who,  on  the  appearance  of  this  meteor  was  in  the 
open  field,  was  fo  frighten’d  by  it,  that  all  her  limbs  began  to  ffirink,  and 
no  remedy  could  be  of  any  fervice. 

We  have  had  accounts  of  this  meteor  from  feveral  places  in  Silefia  and 
other  parts ;  yet  all  agree,  that  in  general  it  was  obferv’d  in  the  fame 
manner.  According  to  the  accounts  from  Schweidnitz ,  Glogaw ,  Jauer * 
Lignitz ,  IV daw,  Oels ,  Brieg ,  Grotgau ,  Lefchen ,  Lrachenberg ,  Wartenberg , 
Militfcb ;  and  in  a  word,  all  over  Silefia ,  as  alfo  in  Laufniiz ;  and  befides,  in 
Poland ,  efpecially  in  Mafovia ,  in  Cracow ,  in  Reußen ,  in  Califch  and  Pofna ;  and 
farther,  in  Prufiia ,  Courland ,  Samogitia ,  and  in  other  parts;  and  in  fine,  alfo 
in  Upper  Hungary ,  as  at  Kdfemarck ,  Epp  cries,  and  in  many  other  places  ;  but 
not  at  Leipzig ,  as  we  were  exprefsly  inform’d.  1 .  It  happen’d  at  the  fame 
time  and  hour  of  the  day;  to  wit,  Auguft  10,  between  8  and  9  o’clock. 

2.  In  the  lame  form,  like  a  ball  or  mafs  of  fire,  with  a  long  bright  ftreak  trail¬ 
ing  after  it.  3.  And  chiefly,  according  to  outward  appearance,  like  a  fwift 
mounting  fire.  4.  Its  motion  alike,  to  wit,  obliquely  from  on  high,  yet 
with  this  difference,  that  in  Silefia  it  appear’d  to  fall  almoft  towards  Hun- 

gary , 
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gary,  but  in  Hungary  towards  Silejia,  that  is,  towards  the  eaft  in  Sileficu, 
and  towards  the  north  north-weft  in  Hungary.  5.  It  was  of  equal  duration, 
it  continuing  no  where  above  half  a  minute  in  its  burning  form. 

At  Eyeries.  To  this  we  think  proper  to  fubjoin  the  different  accounts  fent  us  by 

learned  men  •,  and  that  we  had  from  a  learned  phyfician  at  Epperies  is  to 
the  following  purpofe  :  After  a  trad  of  clofe  weather  for  fome  days  before, 
yet  -  intermixt  with  rains  at  times-,  at  laft,  on  Auguft  10,  about  9  o’clock 
in  the  evening,  in  a  warm  and  clear  fky,  in  the  north  was  of  a  fudden  ob- 
ferv’d  to  arife  fuch  a  bright  fhining  fire,  that  many  people  at  firft  thought 
there ,  had  been  a  fudden  burning ;  the  fuperftitious  populace,  indeed, 
form  d  to  themfelves  furprifing  figures  ;  feeing,  fome  of  them  fancied,  that 
the  whole  heavens  were  open’d,  others  imagin’d  a  fiery  fword,  rods, 
anu  otner  abftird  conceits  .  On  the  contrary,  by  means  of  a  true  and  exad 
obfervation  made  here  and  in  other  parts  (as  this  meteor  was  feen  in  this 
kingdom  for  10  Hungarian  miles  from  this  place)  it  prefented  itfelf at  firft 
in  form  of  an  upright  burning  pillar  as  it  flood  a  fbort  time  in  this  manner, 
it  bent  itfelf  at  firft  different  ways,  and  foon  after  fprung  into  many  fiery 
fparks,  in  which  form  it  alfo  fell  down  and  vanifh’d  fpeedily.  Many 
people  had  different  notions  of  this  phenomenon  ;  but  for  my  own  part  I 
took  it  for  a  pure  natural  effe<ft;  as  I  was  aware,  that  the  inflammable  mat¬ 
ter  collected  on  the  preceeding  very  clofe  days  ( by  means  of  which  one 
may  be  apprehenfive  of  a  dreadful  ftorm  to  enfue )  might  coalefce  in  fuch 
a  form,  that  alter  it  is  fet  on  fire,  it  might  reprefent  what  is  call’d  a  trabs 
or  beam ,  efpecially  in  a  calm  hot  air,  as  was  the  cafe  all  that  day  and  alfo 
as  neither  then  nor  the  foregoing  days,  this  matter  was  not  confum’d  by 
any  ftorm  of  lightning.  1 

nl^f  'marck  111  ^  O^^rva^on  from  Käfemarck  in  Hungary  is  as  follows  -,  this  phenome¬ 

non  appear’d  Auguft  10,  about  9  o’clock  in  the  evening ;  and  all  at  once, 
like  a  bright  file,  which  illuminated  the  whole  city;  and  the  people  ob- 
leiving  it^imagin  d  that  there  was  fire  in  all  the  ftreets.  As  I  mylelf  was 
not  appuz  (1  of  iuch  a  phenomenon^  and  as  I  law  the  clear  light  I  imagin’d 
the  whole  city  to  be  on  fire  ;  but  as  I  look’d  about  me,  I  only’obfervM  an 
arch  in  the  heavens,  which  indeed  at  firft  was  in  a  ftreight  line,  but  after¬ 
wards  fwerv’d  from  it,  and  form’d  different  large  windings  ;  nay,  even  at 
/  laft  it  was  obferv’d,  that  the  continuity  of  this  arch  was  broken,  and  it  feem’d 
as  ir  it  confided  of  ftars  Handing  clofe  by  each  other,  till  at  laft  it  entirely 
( : appeal  d:  The  light,  that  was  obferv’d,  refembled  lightning,  only  that 
it  lafted  longer,  but  it  afterwards  changed  into  a  bright  arch,  which  with 
its  extremities  ïefted  on  the  horizon  towards  north  north- weft  and  fouth 
fouth-eaft ;  and  thus  it  flood  for  upwards  of  an  hour ;  But  at  the  extremity  to¬ 
wards  the  fouth  fouth-eaft  it  diminifh’d,  till  at  laft  it  gradually  vanifhed ; 
but  under  what  form  this  phenomenon  appear’d  and  from  what  quarter  it 
came,  I  cannot  tell,  feeing  I  was  not  appris’d  of  any  fuch  appearance. 

From 


of  Germany,  &e. 

From  Brier,  not  far  from  Oku,  we  had  the  following  account •,  this  fiery  At  x* 
r  rcui  l> ri  & ,  nhferv’d  here  and  m  the  neighbourhood,  but 
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n'nFro°moX  Ärfrom^fei-^rthe  account  is  as  follows ;  the _me-A.  oi 
teor of  Augufl  Med 

t  halfl  mnfutfand  was  like  a  dreadful  (form  of 
aftench  of  burning  andfulphuf, 

OT^or^fodSs^aroblong  figure,  abo"^°  ^V^dK^  Tven 
» iS:  Many  'thought  It  S  ^  jtUTwd 
:ää 

rnoXa  "brightnefs!1  appearing  as  if  every  thmg  ^ ^rdt 

fuch  parallax  is  a  fign  that  it  muft  have  been  ! fct  on  fir e  higl i  h  ‘ - 

And  in  this  manner  were  the  obferva  ions  Them  ' a°ree toge-"“’“’ Kt' 

but  which  we  do  not  think  proper  to  relate,  face  n°  t£or  was 
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Re.  ,  "n  ordcr  more  and  more  to  promote  the  rational  knowledge  of  nature, 
a  this  which  is  the  principal  view  of  our  Collection ,  we  have  thought  proper  to 
acid  the  following  hiftorical  refle&ions  ;  and  i.  That  this  meteor  was 
oblerv’d  the  whole  length  of  Silefia  eaftwards,  in  Prujfia  and  the  neigh¬ 
bouring  countries,  in  Great  and  Little  Poland-,  and  as  far  as  Theys  m  Hun¬ 
gary,  that  is,  from  about  48  to  52  degrees  of  latitude ;  and  from  34  to  45 
degrees  of  longitude  (according  to  Hommarf s  maps).efpecially  in  the  north- 
weit  parts.  2.  That  its  vertical  place  appears  to  have  been  between 
Hungary,  Poland  and  Sileßa ,  linee  with  us  it  was  obferv’d  towards  the 
north-eaft  or  noith-nortn-eaft:  Whereas  in  Hungary  towards  north-weft  or 
north  north-weft ;  and  poffibly  for  its  horizon  it  might  have  had  the  Car¬ 
pathian  mountains,  in  which  opinion  we  were  afterwards  confirmed  by  a 
learned  fiiendat  Epperies ,  who  in  general  was  of  the  fame  opinion,  only 
that  the  particular  place  cannot  hitherto  be  fo  exaétly  determin’d :  at  the 
leak  this  is  certain,  that  fuch  phenomena  are  molt  commonly  obferv’d  to 
appear  as  well  at  fea  as  in  mountains.  3.  That,  doubtlefs,  in  thefe  parts 
Of  Hungary  fome  days  before,  the  calm,  clofe  and  clear  weather  might 
pai  dy  have  lupphed  the  matter  to  this  meteor,  and  partly  on  account  of  its 
expanfive  and  rarefying  power  have  promoted  its  afeent.  4.  That  it  muft 
have  ftood  very  high,  and  much  higher  than  an  ordinary  ftorm  •,  feein°- 
according  to  the  above  accounts,  it  was  obferv’d  in  its  north- weft  length  to 
be  about  ho  miles  diftance  in  latitude  and  170  in  longitude.  5.  That 
this  inflammable  matter  muft  have  been  very  fubtile,  feeing  it  mounted 
fo  high,  and  alio  emitted  fo  penetrating  and  clear  a  light;  and  the  rarity 
o  he  air,  as  being  without  thick  clouds,  promoted  the  elevation  of  this 

der  ^’it' ftoldf  T d  hUbt?ly-  Ï  COUM  pr°.dUCe  n°  real  li§htning  and  tliun- 
ei,  as  ftood  fo  high  and  without  any  clouds.  7.  Yet  that  it  muft  have 

been  accompanied  with  a  great  deal  of  grofs  matter  not  fo  apt  to  take 

pack  OT  tan  Ws  rT{,  mf-  m3I  be  cuoncluded  from  its  long  remaining 
f,.',  That  this  inflammable  lubftance  was  no  other  than  the 

matter  of  lightning  only  diftmdt  from  it,  as  there  happen  to  be  clouds  or 

no  9.  JThat  all  thefe  fiery  aerial  meteors,  as  the  trabs ,  columna  draco 

PPl]  chatma>  fidU  cadentes,  &c.  have  in  general  the  fame  matted,  only 

accordinYmy’f|aCCOrdl^  t0  ^  miXtUre  of  a  more  or  lefs  grofs  matter^ 
™n?  ,t0  thelr  ™atr,x  and  receptacles,  their  elevation,  the  point 

T!‘rtwlnd  or. air»  the  motion  of  the  inflamed  matter,  according  to  the 

accenfion  •  n»,™’*1'’  a",d  accordlnS  t0  its  fimultaneous  or  fucceflive 
accord  in"’  to LT  ^cording  to  the  fituation  of  the  eye;  and  in  fine, 

by  which  two  Lg  ar  °r  lell  d,egree  °f  judSment  in  the  fpedator 
rrtuien  lePen  tr COndmom  thef?  F?dig^  of  /words,  rods,  armies, 
riZ?’  r  u  &  are  ln  general  obferv’d  to  owe  their  beinv  to 

Jnd  an  emSly  halmlef38  thefe’.that  have  their  manifeft  naturafamfes,' 
y  armlels,  yea,  1  n  general,  a  very  common  exiftence, 

nothing 
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nothing  ominous  can  be  concluded,  unlefs  by  thoughtlefs  and  fuperbi- 
tious  rmnds  •,  as  1 1 .  Parallel  examples  fhow,  that  fuch  meteors  commonly 
appear  in  the  evening,  in  northern  countries,  in  hot  weather  and  a  clear 
fky  •,  for  the  mod  part  in  and  towards  the  harveb,  in  winter  and 
fpring.  12.  Wherefore  we  have  thought  it  proper,  in  order  to  throw 
greater  light  on  the  fubjeft  of  this  meteor,  to  alledge  fome  parallel  exam- 

r)les. 

Y  April  8,  1684,  before  1 1  in  the  evening,  in  Swonitz  in  Saxony  afire-ball 
was  obferv’d  to  fall  from  heaven,  with  a  great  noife  as  if  it  thunder’d, 
December ,  1682,  at  Rochlitz  and  Anneberg ,  a  fulphurous  fire-ball  was  feen  to 
fall  flowly  in  the  form  of  an  arch,  from  the  air  upon  the  horizon,  from 
which  afterwards  flames  in  the  form  of  fnakes  mounted  up  aloft,  and  run 
off  fpiring.  Auguft  15,  1683,  between  Marienberg  and  Rucker fiwald  in 
Saxony ,  a  targe  fire-ball  fell  down  in  the  evening  from  the  air,  which  fprung 
into  pieces,  fo  that  its  fhining  luftre  was  obferv’d  in  Anneberg  \  and  at  that 
time  there  was  alfo  an  account  from  Leipzig,  that  on  Auguft  12,  four 
minutes  before  9  o’clock  in  the  evening,  a  very  bright  light  arofe  high  in 
the  air,  brighter  than  moon-fhine,  fo  that  all  the  ftreets  were  illuminated 
by  it*,  its  altitude  was  from  35  to  40  degrees,  fomewhat  under  the  arm-pit 
of  Bootes  towards  the  Great  Bear  where  at  firft  a  fmall  (far  Rood,  which 
foon  became  as  large  as  Arbiurus ,  which  flooci  to  tne  left  *,  ano  incieafing 
hidden ly  it  became  as  large  as  the  moon,  yet  much  brighter  and  whiter  *,  and 
fpeedily  in  form  of  a  mafs  of  fire  fell  diréftly  downwards,  and  left  a  white 
break  behind  it  like  a  rocket:  This  light  was  obferv’d  at  Coburg ,  Bautzen, , 
Drefiden,  Gera,  Schlatz,  Altenburg ,  Naumburg ,  Eifis  leben,  as  alio  in  other  parts 
of  this  traft.  March  18,  1684,  there  was  again,  about  4  o’clock,  a 
fiery-ball  obferv’d  in  the  air  over  Anneberg.  November  13,  1684,  about 
4  o’clock  in  the  evening,  there  fell  from  the  heavens,  between  Joachims- 
\hal  and  Gottes-Gabe?  a  fiery-ball  as  large  as  an  ordinary  difh;  fo  that  it 
trail’d  after  it  a  fharp-pointed  flaming  track,  nine  ells  long,  as  lai  as  could 
be  judo-ed  by  the  eye,  which  at  length  divided  into  two  and  difappear’d3. 

In  our  "days,  OAober  7,  1709,  at  Durham  in  England ,  between  7  and  8  in 
the  evening,  at  north- weft,  an  uncommon  brightnefs  arole,  as  tho  it  had 
been  day  ^this  brightnefs  divided  itfelf  into  many  rays,  above  which  Rood 
the  ftars,  but  under  it  a  pitchy  dark  cloud,  which  at  lab  broke  out  into  • 
thunder  and  lightning  along  with  a  thick  fog.  And  even  this  very  year 
towards  the  clofe  of  October ,  in  Holftein ,  in  a  clear  fky  to  the  north,  two 
bars  (as  they  are  call’d)  were  feen  banding  clofe  by  each  other,  which 
foon  united,  but  afterwards  fhot  brongly  to  the  fouth,  and  emitted  a 
bright  break  *,  and  afterwards  diflipated.  into  a  great  number  of  fmalkr 
bars.  On  December  8  th,  the  fame  year,,  was  obferv  d  at  Mauenburg .  in 
Prufiia ,  foon  after  midnight,  towards  the  fouth,  a  fmall  bar,  which 

L  2  at 
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at  £rpc  (hone  very  bright,  but  foon  after  became  of  a  dark  red :  After  this 
the  heavens  open’d,  in  the  form  of  the  large  wings  oi  a  gate,  on  which 
there  broke  out  fo  great  a  brightnefs  as  to  be  intolerable  :  At  length  from 
the  faid  ftar,  which  flood  to  the  left  of  the  gate;  there  (hot  out  forwards  a 
lonp-  bright  break,  of  a  hand-breadth  •,  and  after  this  the  gate  fuddenly  fhut ; 
and°  thus"  this  phenomen,  after  continuing  for  better  than  a  minute,  dif- 
aopear’d,  being  cover’d  with  clouds.  February  26,  1711,  there  was  an 
account  from  Strasburg,  that  for  a  little  time  in  the  night  a  dreadful  fire, 
in  form  of  a  pillar,  was  feen  over  Brifack  upwards  of  2  hours  •,  upon  which 
it  fell  down  with  a  terrible  crafh  •,  and  like  a  waving  break  took  its  courfe 
fouthwards  towards  the  Canton  of  Switz.  Obi.  4,  1714,  in  the  Canton  of 
Bern,  about  1 1  in  the  evening,  a  great  thunder-borm  burbout  from  a  thick 
cloud ;  but  as  the  clouds  were  driven  by  the  fire,  a  fiery-ball  fell  into  the  Aar: 
Upon  which,  in  a  clear  bey,  was  feen  a  beautiful  bar  of  an  uncommon  big- 
nefs  •,  yet  without  a  tail.  '  Otiober,  1715,  at  Ancona,  towards  5  in  the  even¬ 
ing,  a  great  fire  was  feen  in  the  air,  which  changed  into  a  fire-ball,  which 
emitted  feveral  fiery  flames  like  darts,  which  difiippear’d  in  a  fhort  time  and 
brought  on  a  great  rain.  The  remarkable  meteors  feen  in  the  evening  of 
March  6,  in  England,  &c.  and  particularly  on  March  1 7,  at  Alofcow,  in 
Poland ,  PruJJia ,  Germany ,  Holland,  &c.  are  fully  treated  of  by  Halley , 
Balthafar  Menzern ,  Paul  Patern  at  Dantzick ,  but  efpecially  by  Wolfius  at 
Hall.  We  fhallonly  add,  that  in  the  prefent  month  at  Medzibor  on  the 
firb  inbant,  towards  evening,  a  fiery  mafs  was  feen  to  fall,  caii’d  a  draco 
volans:  In  which  manner  we  alfo  at  Brefiaw  on  Augufi  8.  at  9  0’  clock 
in  the  evening,  in  a  borm  of  thunder,  obferv’d  a  penetrating  lightning, 
without  thunder,  from  a  like  inflamed  mafs  of  fire,  which,  probably,  as 
it  bood  lower  or  freer  than  the  other  borm-clouds,  went  ob  without  any 
noife. 


An  ef  ay  towards  an  account  of  the  Aurora  borealis.  ByFv.  Chr. 
Maier.  From  the  Com.  Acad.  Scient.  Imp.  Petropol.  Tom.  L 
An.  1726,  p.351. 

T ranfiated  from  the  Latin. 

i  .  AS  the  appearance  of  this  light  is  fo  frequent  in  our  northern  parts, 
jf\_  that  the  vulgar  are  no  longer  furpris’d  at  it,  it  was  eafy  for  me 
in  a  fliorttime  to  colled;  a  great  number  of  obfervations :  Thefe  I  now 
communicate  in  the  prefent  eflfay,  together  with  my  refledions  on  the 
origin  of  the  northern  light ,  which,  as  being  new,  I  have  refolv’d  to  fub- 
mit  to  the  public  judgment  of  the  intelligent,  that  fo  I  may  learn  by  others 
what  confequence  they  maybe  of. 
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2  I  propofe  To  to  handle  the  matter,  as  firft  to  give  a  fuccinft  account  f«*«  o^u. 
of  all  the  phenomena,  colleded  from  the  obfervations  I  have  already  made  : 

In  the  next  place  to  deduce  fome  conclufions  from  thefe,  by  means  01 
which  and  of  fubfidiary  propofitions,  fetch’d  from  natural  philo fopny,  I 
may  attempt  to  enter  into  the  nature  of  this  light. 

I  On  account  of  the  twofold  appearance  of  the  lumen  boreale  we  may  ™ 
make  two  ipecies  of  it  •,  the  firft  is  common  and  more  frequent  in  thefe 
parts,  it  pofteffes*  the  north  under  the  form  of  an  arch,  emits  rays  or 
lucid  rods  to  the  vertex,  and  fhines  with  a  calm  light  •,  the  other  which  is 
lefs  frequent  occupies  the  heavens  towards  all  points,  is  divided  into  pa  rts, 
to  which  very  ftiort,  or  for  the  moft  part,  no  rods  at  all  adhere  :  Its  lignt 
is  eenerallv  thought  to  be  undulating  or  tremulous :  From  what  is  to  be  aid 
farther  on,  it  will  be  manifeft  that  thefe  two  fpecies  do  not  in  reality 
differ  and  that  this  twofold  appearance  is  produced  by  the  lituation  alone. 

4.  The  phenomena  of  the  firft  fpecies  are  as  follows;  i.  The  lucid 
is  difpos’d  in  fuch  fort  towards  the  north,  that  its  concave  fiue  regau.s 
the  horizon,  and  its  convex  the  vertex.  2.  The  higheft  part  of  the  arch 
does  always  to  fenfe  exactly  occupy  the  north.  3.  Its  legs  genera. :y  tonen 
the  horizon,  4.  The  higher  the  arch  is,  the  more  its  legs  are  lpread  out. 

,  I  never  obferv’d  the  height  of  the  arch  to  exceed  40  degrees,  nor  the 
amplitude  of  its  legs,  a  femicircle.  6.  The  more  deprels  d  the  arch  is,  tue 
neater  and  more  regular  is  its  roundnefs;  and  for  the  moft  part  the  highei 
it  is  the  more  it  S  wont  to  be  deform’d  by  interpofing  fiffures,  hiatus  s, 
protuberances,  flexures,  &c.  and  fometimes  without  any  change  of  its 
altitude,  an  irregular  arch  falls  fenfibly  into  order  and  vice  verb.  J.  It 
often  happens  that  new  arches  are  produced,  which  are  ufually  em 
higher  or  lower  than  the  former-,  yet  they  always  coalefce  with  it,  by 
which  very  thing  it  happens,  that  it  feems  to  become  either  lower  or 
higher  8.  Yet  fometimes  it  becomes  higher  and  lower  without  the  ob- 
fervable  acceflion  of  new  arches.  9.  The  fpace  between  the  arch  and  the 
horizon  is  always  dark;  yet  it  very  clearly  tranfmits  the  rays  of  the  bars, 
unlefs  that  fpace  be  fill’d  with  dark  clouds.  10.  The  interior  rim  of  the 
arch  is  for  the  moft  part  obfeure,  the  exterior  lucid  :  But  we  cannot  diftin- 
<ruilh  the  confines  of  light  and  darknefs;  becaufe  they  gradually  run  into 
Sh  other,  n.  Rods!  or  fometimes  broader  lucid  traös,  extending  m 
length,  infill  on  the  exterior  edge  of  the  arch,  and  Ihine  fomewhat  wea  ier 
than  the  arch  itfelf:  But  it  very  often  happens,  that  that  part  of  the  arch, 
from  which  the  rods  iffue,  fhmes  more  than  the  other  parts.  12.  All  of 
them  tend  in  a  right  line  to  the  vertex,  which  they  fometimes  reach,  nay 
fometimes  feem  to  go  beyond  it.  13.  Each  rod  is  almoft  of  the  fame 

breadth  both  in  its  beginning  and  end.  _  14-  ^ 

hip  brshtnefs,  only  that  near  the  arch  it  is  fometimes  oblerv  cl  bright 

Aannearthe^"!  ,5.  The  duration  of  one  rod  is  Ihort  and  uncertain; 
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it  is  ufually  about  io  feconds.  1 6.  Their  rife  and  difappearing  is  gene¬ 
rally  fudden  •,  yet  they  fometimes  appear  fooner  at  the  arch  than  in  the 
vertex-,  and  fometimes  this  order  is  inverted:  And  thus  likewife  they  fud- 
denly  difappear  in  this  or  that  order.  17.  Sometimes,  but  rarely,  the 
rods  are  not  entire  ;  and  they  feem  to  be  cut,  as  it  were,  into  pieces. 

18.  They  generally  move  either  towards  the  eaft  or  towards  the  weft  •, 
fometimes  flower  and  again  fwifter,  fometimes  one  is  fwifter  than  another; 
l'o  that  they  overtake  or  outrun  each  other :  But  in  the  mean  time  neither 
is  the  ftreightnefs  nor  the  direction  of  the  rods  to  the  vertex  changed. 

19.  They  are  fometimes  either  few  in  number,  or  none  at  all,  tho’  the  arch 
be  very  bright ;  and  fometimes  they  are  fo  numerous,  that  the  arch  appears 
like  a  comb.  20.  It  often  happens  that  feveral  appear  at  the  fame  time, 
and  again  difappear  at  the  fame  time.  21.  The  liars  every  where  fhine 
thro’  them,  except  thro’ the  obfcure  interior  edge  of  the  arch,  which,,  if 
there  be  any,  covers  the  liars.  22.  It  often  happens  that  fome  clouds 
appear,  which  are  higher  than  thofe  the  lumen  boreale  has  left  under  it:; 
which,  indeed,  is  manifeft  from  the  different  colours  and  motions  :  For, 
it  is  impolfible  that  clouds,  feen  in  the  fame  part  of  the  heavens,  Ihould 
diverfely  move  and  be  illuminated,  unlefs  on  account  of  their  height  from 
the  earth  they  differ  much. 

of'theïcoaT  5-  The phenomena  of  the  fecond  fpecies  are  the  following ;  1 .  At  firft  fight 
the  heavens  feem  to  be  on  flames ;  the  light  appears  tremulous  and  flalh- 
ing,  almoft  in  the  fame  manner  as  in  a  heap  of  burning  hot  coals :  But 
this  coaifcation  is  fometimes  more,  fometimes  lefs,  and  fometimes  fcarce 
fenfible  at  all.  2.  Upon  a  clofer  attention  we  may  oblerve  little  lucid 
clouds,  or  nubecula  fprinkled  up  and  down;  fometimes  this  obfervation  is 
eafy  ;  fometimes  difficult,  either  as  the  nubecula  are  denfe  or  rare,  and  as 
they  burn  flower  or  fwifter.  3.  When  I  have  fometimes  obferv’d  fuch  a 
nubecula  in  the  vertex  itfelf,  and  it  was  now  kindled,  and  now  again  extin- 
guifh’d,  I  obferv’d  it  afterwards  to  become  more  obfcure,  and  gradually 
leave  a  black  cloud  beneath  it,  with  which  at  length  it  was  cover’d.  4.  I 
afterwards  obferv’d  the  fame  thing  in  other  nubecula:,  but  I  found  that  in 
the  mean  time,  while  they  are  kindled  and  extinguifhed,  they  change 
their  place  and  figure  but  little  or  nothing.  5.  While  they  are  kindled, 
they  are  wont  to  continue  as  long  as  the  rods  of  the  firft  fpecies  lafta. 
6.  The  nubecula:,  which  are  at  a  diftance  from  the  vertex,  do  fome¬ 
times  projeél  lucid  rods,  but  thefe  fhort  and  (lender;  and  they  are 
the  (horter,  the  nearer  they  are  to  the  vertex..  7.  I  have  it  from  the 
relation  of  others,  that  fometimes  blue  lightnings  are  interfpers’d  with 
fuch  rods.  8.  I  rarely  obferv’d  this  fpecies  of  the  lumen  boreale  alone  ; 
Jt  vras  (or  the  mod  part  accompanied  with  the  firft  fpecies  above  men¬ 
tioned;  and  the  one  either  preceeds-or  follows  the  other,  o.  The  light  of 

thefe 
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thefe  nubecula  is  never  fo  great  as  that  of  the  arch  ufually  is  b.  10.  This  light 
towards  the  horizon  is  often  times  more  faturated  than  in  the  vertex  ;  fo 
that  fometimes  the  horizon  all  over  fliines,  almoll  in  the  fame  manner  as 
the  northern  arch  itfelf c. 

6.  The  'phenomena  common  to  both  fpecies  are  the  following  ;  .1.  Both  vhamu**  c«m- 
fpecies  are  wont  to  make  their  appearance  from  the  autumnal  to  the  vernal  {"°ac ».*  Wtk 
equinox:  For,  in  fummer  I  never  obferv’d  them.  2.  For  the  moft  part 

clouds,  difpos’d  at  firft  like  fo  many  fcales,  are  wont  to  fucceed  the  lights 
afterwards  they  are  augmented,  and  gradually  accumulated.  3.  Both 
fpecies  for  the  moft  part  chufe  to  appear  in  a  lerene,  or  half  ferene  Iky ; 
yet  I  fometimes  obferv’d  them  thro’  denfe  clouds,  covering  the  heavens 
every  where,  and  here  and  there  opening.  4.  The  brightnefs  of  both 
lights  is  pale  or  whitiffi.  5.  Both  lights  are  fometimes  carried  by  a  fmall 
breath  of  wind  towards  any  quarter  of  the  heavens  ;  but  which  is  always 
contrary  to  the  point  towards  which  the  wind  in  the  inferior  region  of  the 
air  blows.  I  have  hitherto  found  no  inftance  that  contradidts  this  pheno¬ 
menon.  6. 1  have  often  obferv’d  that  warm  weather  ufually  preceeds  or  ac¬ 
companies  it ;  and  that  cold  weather  follows  it.  7.  If  it  happen  to  appear 
for  fome  nights  fucceffively,  which  is  often  the  cafe,  upon  that  the  following 
lights  become  weaker,  fo  as  at  length  to  be  fcarce  vifible.  8.  The  dura¬ 
tion  of  both  lights  is  very  variable;  it  is  fometimes  for  whole  nights,  and 
fometimes  for  a  few  hours,  as  the  air  is  either  calm  or  agitated. 

7.  From  the  confideration  of  the  above  phenomena  I  conclude,  that  The  two  <*>«!<* 
thefe  two  fpecies  only  differ  in  appearance :  For,  moft  of  their  properties 

are  common  d  ;  and  fuch  as  are  thought  to  be  peculiar  to  each  of  them, 

I  fhall  hereafter  explain  from  the  diverfity  of  the  fituation  alone,  and 
this  very  diverfity  is  taken  notice  of  §.  3.  §.  4.  N.  1,  2,  3.  §.  5.  N.  1. 

8.  As  to  the  lucid  rods  I  affirm,  that  they  are  produced  from  the  reflec-  The  lutid  «*1* 
tionof  the  rays,  emitted  from  the  lucid  matter,  which  is  not  in  the  place  accou"t€dfot- 
where  weobferve  the  rods.  Whatever  we  fee  is  by  the  means  of  rays, 

either  diredt,  refradted  or  refledted  :  If  the  rods  were  feen  by  diredt  rays, 
their  lucid  matter,  extended  in  length,  muft  necefiarily  be,  i.In  planes  ver¬ 
tical  to  any  fpedtator';  but  thefe  planes  in  the  places  of  other  fpedtators 
are  inclined  to  the  horizon  ;  it  would  therefore,  follow  that  the  matter  is 
every  where  in  vertical  and  in  inclined  planes  at  one  and  the  fame  time,  a 
thing  impoffible.  2.  This  matter,  in  parts  removed  from  the  fpedtator, 
muft  be  broader,  and  in  nearer  diftances  proportionally  more  fiend  er: 

For,  otherwife  they  could  not  every  where  appear  equally  broad f;  but 
according  to  the  different  fpedtators  this  variety  of  breadth  ffiould  at  the 
fame  time  be  various,  as  appears  from  optics,  and  the  matter  ffiould  be 
difpofed  according  to  the  fituation  of  the  places,  which  different  fpedta¬ 
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The  place  of  the 
lucid  matter, 
where  ? 


The  figure  of  the 
inferior  fur  face  of 
»he  clouds. 


■Vouch'd  from 
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occupy ;  but  that  is  impoflible,  and  therefore  the  direö  vilion  of  the 
rods  is  impoffible.  If  inltead  of  different  fpeftators  you  affume  iome  phe¬ 
nomena  obferv’d  at  different  times  by  the  fame  fP^^J^Xays 
fion  muff  be  made  :  For,  there  is  no  reafon,  «A  «V“  ‘b  1  ^ 
difnos’d  in  a  conftant  direftion  to  the  fame  fpeftator.  It  it  was  b>  renac 
ted  vifion  the  lucid  matter  which  is  now  kindled  and  again  extinguifl  , 
which  rotated  by  winds",  which  leaves  grofs  vapours  behind  if,  and 
which  flalhfsN  muff  lie  beyond  the  region  of  the  refraamg  vapours  but 
all  thefe  things  Teem  not  to  agree  to  that  region.  1  add,  that  the  tun 
moon  or  the  brighter  ftats  Ihould  likewife  at  forne  times  produce  fuch  rods 
bv  refraftion,  which  yet  never  happens  in  this  manner ,  nor  can 
(hewn  by  optical  principles,  or  by  fimilar  cafes  how  it  can  be  done .  And 
thus  likewile  refraaed  vifion  is  excluded,  and  there  only  lemams  refle 

vifion  which  was  the  thing  to  be  proved.  .  .  .  .  .  „ 

o.  As  to  the  place  of  this  lucid  matter  I  affirm,  that  it  is  in  that  region 

of  the  air,  where  the  clouds  ufually  ftand  :  For,  the  inferior  obfcure  ed 
of  the  arch,  to  which  the  lucid  arch  is  always  contiguous,  is  to  be  reckon  d 
a  cloud  or  vapour1,  and  that  principally,  becaufe  it  is  agitated  by  e 
winds’-  feeing  befides,  the  light  itfelf  is  wont  to  run  into  the  clouds" 
nay,  appears  under  the  form  of  a  nubecula  or  lucid  vapour  ,  and  become 
denfer  towards  the  horizon?.  It  appears  that  this  matter  has  all  the  con¬ 
ditions  of  clouds,  and  confequently  their  place  and  diftance  from  ths 

eaiio.  That  we  may  be  able  to  form  fome  more  conclufions,  I  ffiall  adduce 
fome  fubfidiary  propofitions  from  phyfics  •,  the  firft  of  which  let  be  this  : 
The  clouds  do  hang  in  calm  air  in  fuch  fort  that  their  inferior  furface  is 
plain,  and  every  where  equidiftant  from  the  centre  of  the  earth.  Foi, 
Lee  the  Ipecinc  gravity  of  the  air  in  equal  distances  from  the  earth  s  centic 
is  the  fame,  but  the  clouds,  which  colihft  of  vapours  of  the  fame  kind, 
ftop  there,  where  their  fpecific  gravity  coincides  with  that  of  the  air,  it  is 
plain  that  the  clouds  reft  in  that  place  which  is  every  where  equidiftant 
from  the  earth’s  centre,  and  confequently  are  expanded  into  a  plain,  parallel 
to  fenfe  to  the  earth’s  furface,  and  that  the  more  exaCt,  the  calmer  the 

“Ti.  This  propolition  is  vouch’d  from  experience,  by  which  it  appears 
that  the  nearer  the  clouds  are  to  the  horizon,  their  bafe,  which  is  always 
parallel  thereto,  is  the  more  rectilinear:  The  reafon  of  which  is,  that  the 
inferior  plain  of  clouds,  placed  at  a  diftance,  is  feen  fideways,  and  thus 

it  appears  like  a  line.  .  ,  , 

12»,  It  appears,  befides,  both  from  reafon  and  experience,  that 

hang  over  clouds:  that  is,  that  the  plain  of  one  cloud  is  at  a  greater  dil- 
°  tance 
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tance  from  the  earth  than  that  of  another,  which  is  fometimes  evidently- 
obferv’d  upon  the  appearance  of  the  northern  light*. 

1 3 .  Another  lemma  is,  that  objeds  which  are  equally  high  in  the  air,  The  appearand 
feem  the  nearer  to  the  horizon,  the  more  remote  they  are  from  the  eye  of  SfeSïthVÖ 
the  fpedator  ;  and  on  the  contrary,  objeds  equally  high,  die  nearer  they 

appear  to  the  horizon,  they  are  likewife  the  more  diftant  from  the  eye  of  lümtlceyC' 
the  fpedator :  Thefe  things  we  have  borrow’d  from  optics,  where  they 
are  rigidly  demonfträted. 

14.  From  the  former  lemma  is  alfo  underftood  the  following  ;  if  a  line  be  The  appearance 
pendulous  in  the  air,  placed  at  a  diflance  from  the  vertex,  and  be  extended 

along  a  parallel  to  the  earth,  and  be  equally  diftant  from  it,  it  will  appear  e"& 
tinder  the  form  of  an  arch,  in  the  manner  as  the  arch  of  th  e  northern 
light  doeêr:  And  on  the  contrary,  if  a  lineat  an  equal  diflance  from  the  earth 
appear  under  the  form  of  an  arch,  whole  greateft  height  is  exadly  towards 
the  north,  it  will  be  extended  in  the  air  in  a  parallel  to  the  earth.  Thefe 
things  will  be  eafily  underftood  by  fuch  as  are  acquainted  with  optics  ;  for 
which  reafon  I  may  at  prefent  wave  the  demon flrat ion. 

1 5.  Suppofing  thefe  things,  I  affirm  that  the  matter  of  the  northern  The  F°fition  rf 
light  is  difpos’d  in  the  air  almoft  in  a  parallel  to  the  earth  :  For,  this  matter iïihcair”^'*1* 
lodges  in  the  region  of  the  clouds f*,  it  is,  therefore,  equidiflant  from  the 

earth':  It  moreover  appears  under  the  form  of  an  arch,  whofe  greateft 
height  is  direded  to  the  north“:  And  hence  by  §  14  it  follows,  that  it 
occupies  a  trad  in  the  air  extended  in  a  parallel  to  the  earth  *,  but  I  fay 
nearly:  For,  the  curvity  of  the  northern  arch  is  not  always  very  exadv. 

1 6.  It  is,  moreover,  well  known  from  optics,  that  a  body  of  an  irregular  The  appearance 
and  unequal  figure  is  thought  to  have  a  more  regular  and  equable  figure,  ^u*e  atref  “iif- 
the  more  it  is  remov’d  from  the  eye  •,  and  hence  we  underftand,  why  the tancc- 
northern  arch  appears  the  more  compleat,  the  nearer.it  is  to  the  horizon w  : 

For,  in  that  cafe  it  is  more  remote55. 

17.  If  a  number  of  bodies  be  at  random  difpers’d  and  thrown  in  any  How  bod.«  feat- 
plain,  they  will  likewife  appear  to  the  eye  as  disjoin’d,  if  it  happen  to  be  appear  to  the  eye 
placed  perpendicular  to  that  plane  j  but  the  more  the  eye  views  this  ™01‘*ffetent  pgi;‘ 
plane  obliquely,  the  objeds  will  feem  to  come  the  nearer  to  each  other  ; 

nay,  at  length  they  will  appear  to  form  one  continued  body :  In  like  man¬ 
ner  the  light  or  colour  of  each  objed  will  be  increas’d  and  become  more 
faturated.  Thefe  tilings  again  Ifuppofe  as  very  certain  from  optics. 

1 8.  The  plains  of  the  clouds  about  the  vertex  are  view’d  perpendicularly,  Appearance  of 

but  thofe  which  incline  to  the  horizon  are  view’d  at  a  diflance  and  ob- 1 w  the  «“S 
liquely.  This  lemma  is  underftood  from  §  10.  1 1.  ,n  the  hoii* 

19.  On  thefe  I  build  ths  following  propofition  about  the  northern  light  \  The  <w*  iw/: 
the  matter  of  this  light  is  disjoin’d,  and  difpers’d  among  bright  nubecula.  account‘ 

But 
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But  the  former  fpecies  of  the  northern  light  appears ;  continued'  and  clearer  , 
on  this  account,  that  in  this  cafe  the  matter  ot  the  hght  B  viewed  at  a  d  f- 
tance  and  obliquely :  For,  fince  this  matter  is  diflus  d  into  a  plain  parallel 
to  the  earth*,  it  appears  in  the  vertex  in  the  manner  in  which  it  is  diffus  d, 
but  it  appears  divined  by  §§  17.  18.  and  therefore  it  is  disyuned  : 
Befides,  fince  the  former  fpecies  only  differs  ,n  appearance  from  the  latter 
it  neceffarily  follows,  that  the  matter  of  the  former  fpecies  is  allo  dis 
oined:  The  matter,  therefore,  of  bodt  fpecies  is  difpers  d  into  lucid  mb»- 
cule-  But  the  former  fpecies  always  inclines  to  the  horizon  1  and  there- 
.  fore,'  if  is  View’d  obliquely  «:  It  mull,  therefore,  neceffarily  appear  con- 

tinued  and  brighter  ,  17 

SÄU  20.  From  what  has  been  faid  itappears,  in  what  manner  the  phenomena, 
ipccics  how  ex- ,  hich  both  fpecies  d  ffer  from  each  other,  may  be  explain  d 
rani"  2I  Now  in  order  to  explain  the  phenomena  of  the  rods,  I  fhall  premife 

ÄTt'<r.£apropof,tionortwo;  I.  If  any  lucid  point  do  from  above  illuminate  a 
horizontal  plain  fomewhat  wavy,  and  confiftmg  of  polifh  d  parts,  and 
refled;  the  rays  to  the  eye,  then  it  will  appear  to  the  eye  as  a  line  or  lucid 
rod  which  from  the  lucid  point  is  extended  in  a  right  line  to  the  eye :  I  his 
propofition  may  be  demonftrated  from  optics ;  and  we  even  learn  it  from 
daily  experience:  For,  the  moon  or  any  bright  flat  irradiating  the  furface 
of  Hill  water,  reprefents  to  the  eye  fuch  a  rod  as  I  have  been  describing. 

2  -  On  this  is  founded  another  propofition,  namely  that  the  inferior 
5S  furface  of  clouds  or  vapours  do  again  retiedt  downwards,  in  the  form  of  a 
lucid  rod,  the  lucid  points  that  fhine  upwards :  tor,  the  inferior  furface  of 
the  clouds  is  wavy,  plain,  and  conflfts  ol  aqueous  or  polifh  d  icy  particles*  ; 
but  befides,  I  learn’d  the  truth  of  this  propofition  by  experiment :  F  or,  1 
happen’d  in  the  night-time,  upon  occaflon  of  a  lire  at  the  diftance  or  2  or 
o  verfts  from  my  lodging  at  Peterßurg ,  to  run  to  the  window  with  a 
friend  of  mine-,  and  upon  lifting  up  our  eyes  to  the  heavens  we  both  faw 
a  slowing  rod,  extended  from  the  quarter  of  the  fire  to  our  eyes  or  to 
the  vertex ,  and  reflected  by  fnowy  clouds,  ^and  now  incieaflng  and  again 
decreaflng,  according  as  the  burning  increas’d.  . 

Faitfiereon.  22.  This  propofition  is  confirm’d  by  another  phenomenon,  which  is  not 
fim.M  by  a  pht-  uncommon  at  Peterßurg ,  as  in  Germany  or  France :  It  happens  fome- 
S.  times  in  winter,  that  the  fun,  either  riling  or  fetting,  is  thought  to  proeft 

vertically  upwards  a  lucid  and  whitifh  tail,  and  it  is  defciibed  in  the  Me¬ 
moirs  of  the  Royal  Academy  of  Sciences  at  Paris  h,  and  it  was  very  like  that 
which  was  form’d  by  the  above  burning :  For,  this  tail  ariles  from  the 
folar  rays  reflected  upwards  from  the  horizon  into  plains  of  vapours  con¬ 
fiding  of  icy  particles,  and  reflected  to  the  eyes  of  the  ipe&ators,  entirely 
in  the  fame  manner  in  which  the  lucid  rods  are  produced  on  the  furface  of 

water  * .  T  t  • 

Having 
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Having  premis’d  thefe  things,  I  lay  that  the  rods  of  the  northern  tight  .r hewdfarifÄ 
ariie  from  the  reflexion  ,of  the  light  in  lucid  nubecula* ,  namely  as  thele  j™» o^h 
nubecula:  project  the  rays  upwards  into  plains  ol  very  fubtile  vapours  (land- in  W.w<. 
ing  above  each  other,  from  which  it  is  again  reflected  under  the  form  or 
rods-,  the  rods  arife  by  reflection1  therefore,  from  lucid  nubecula™  \  for, 
there  is  no  other  light  at  that  time  in  the  air,  and  the  brightnefs  ol  the 
rods  continues  as  long  as  the  flafhing  of  the  nubecula n.  But  the  reflecting 
plain  of  the  vapours  is  above  the  nubecula ,  as  appears  from  the  alledged 
phenomena0 ;  confequently,  it  forms  the  rods  in  the  manner  mention’d  §  § 

2i,  22,  23.  By  this  propofition  are  explain’d  the  phenomena  §  4  n.  11, 

12,  13,  14,  §  5.  n.  6- 

25.  If  we,  moreover,  fuppofe  that  both  the  plains  that  hang  over  each  nomcn.i  of  tbis 
other  and  the  lucid  nubecula  may  be  agitated  by  a  gentle  wind,  we  fhali  £sht 


eaflly  explain  the  phenomena  %  4.  n.  16,  17,  18,  19,  20.- 

26.  In  like  manner  becaufe  the  lucid  matter  has  above  it  vapours  which 

it  illuminates,  and  below  it  none,  the  realon  of  the  phenomenon  §  4,  n.  9.  for¬ 
is  manifeft. 

27.  If  liquor  contain’d  in  any  vefiel  be  on  its  upper  part  agitated  to-  lCt"°orer  acou*" 
wards  any  point,  the  inferior  part  of  the  liquor  at  the  bottom  will  move 

to  the  contrary  point:  The  truth  of  this  is  eaflly  made  appear  both  from 
reafon  and  experience.  It  is,  moreover,  eafy  to  conclude  how  the  pheno¬ 
menon,  alledged  §  6.  n.  5.  may  be  produced. 

28.  The  explications  hitherto  advanced  I  take  to  have  fome  degree  ol  oa« 

X  w  m  1  r  1*  a  T  riot  lo  camy 

certainty:  But  there  remain  behind  other  phenomena,  whole  explication  1  counted  for. 
promife  not  to  be  fo  certain.  I  fhali  declare,  in  fhort,  my  opinion  of 
them,  after  premiflng  fome  fubfidiary  propofltions. 

29.  I  think  it  is  evident  from  lightnings,  that  the  air  is  all  over  full  of  ^ 

inflammable  fpirits  or  very  fubtile  vapours  from  the  continual  exhalations  fpims  01  fubtile 
of  the  earth,  abounding  every  where  with  fulphur,  nitre  and  falts^  from  the  ours- 
caput  mortuum' s,  which  extract  from  the  air  vitriols,  falts,  &c. 

30.  If  fuch  inflammable  fpirits  be  copioufly  collected  into  too  narrow  a  How^be^««^ 
fpace,  they  take  fire  and  burn  fpontaneoufly.  This  propofition  is  likewife  fir’d* 
prov’d  by  many  phyflcal  experiments  commonly  known. 

31.  By  chemiftry  we  likewife  learn,  that  the  more  fubtile  fpirits  are  con-  *£££*^f* 
traced  by  cold  into  a  lefs  fpace  *,  fome  with  'greater  eafe  and  others  with 

greater  difficulty.  I  fpeak  not  here  of  that  collection  of  fpirits,  by  which 
they  are  condens’d  and  reduced  into  a  fluid  form,  but  of  that  only  whereby 
they  are  brought  into  a  narrower  compafs. 

32.  While  the  fun  recedes  from  the  equator  towards  the  fouth,  the  0£1teh*^a; 
northern  regions  of  the  air  become  cold,  and  that  the  more,  the  more 
northerly  they  are,  and  the  farther  the  fun  removes:  Befldes,  the  regions 

M  2  ot 
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of  the  air  of  the  fame  parallel  or  climate,  areaffe&ed  with  almoft  the  fame 
degree  of  cold,  I  fay  almoft  :  For,  there  are  alio  other  concurring  caufes 
befides  the  fun  •,  yet,  doubtlefs,  the  abfence  of  the  fun  is  the  principal 
caufe  of.  cold.  This  propofition  is  manifeft,  and  ftands  in  need  of  no 
farther  proof. 

33.  To  thefe  I  fubjoin  a  propofition,,  which  indeed  I  cannot  pretend  to? 
be  very  certain ;  yet  I  am  oblig’d  to  fuppole  it,  on  account  of  what  is 
to  follow  *,  and  it  is  this  ;  inflammable  fpirits  are  by  means  of  heat  blended 
and  intangled  with  aqueous  vapours  •,  and  they  are  afterwards  feparated 
again  upon  the  acceflion  of  cold,  as  watery  vapours  unite  fooner  than  in¬ 
flammable  fpirits. 

34.  Now  I  fay,  the  fun  being  in  the  northern  regions,  or  hot  winds- 
blowing,  the  air  is  heated  •,  and  the  fubtileft  aqueous  vapours  are  mounted 
into  it,  and  mix’d  with  the  inflammable  fpiritsp:  Upon  the  recefs  of  the- 
fun  to  the  louth,.  the  fucceeding  heat,  equally  diftnbuted  in  the  fame- 
climateV  colleóts  the  inflammable  fpirits,  blended  with  the  aqueous  va¬ 
pours,  into  very  fubtile  nubecula*  >  from  which  the  inflammable  fpirits  gra¬ 
dually  extricate  themfelves,  and  are  colledfed  above  themf,  a  fufficient 
quantity  of  which  being  collected  takes  fire  and  burns  q  and  this  being 
confum’d,  new  ftore  is  collected  and  fet  on  fire :  And  thus  the  fame  feene 
is  reprelented  for  as  long  a  time  as  may  be.  And  to  this  I  think  agrees 
what  JVolfius  has  faid,  when  he  call’d  the  matter  of  the  northern  light  the 
immature  matter  of  lightning. 

35.  From  what  has  been  laid  we  eaflly  underftand  the  generation  of 
the  lucid  matter11  the  difpofition  of  the  fame,  according  to  the  traót  of ; 
any  climate x,  and  the  fo  often  repeated  accenfion  and  extinótion  of  the 
lucid  nubecula. y ;  and  probably  alfo  the  repeated  flafhes  in  fummer  time 
have  a  like  original. 

touted  36.  As  the  aqueous  vapours  are  fucceflively  depriv’d  of  the  inflammable 

fpirits,  they  become  heavier,  they  fubfide  and  become  vifible  and  fuppo- 
ling  this  and  what  was  mention’d  above  §17,  we  underftand  the  reafon  of 
the  phenomena  §  4.  n.  10.  §  5.  n.  3,  4.  §  6.  n.  2. 

The  di itar.ee  37.  In  this  manner  I  have  in  fome  meafure  explain’d  almoft  every  thing 
from  the  rarth  r  which  ufually  relates  to  the  aurora  borealis :  But  the  matter  is  more  copious 
J  J  than  that  I  could  have  entirely  exhaufted  it-,  T  have  been,  therefore, 
forced  to  fay  a  great  many  things  concifely  for  brevity’s  fake.  If  oppor¬ 
tunity  and  the  fubjeeft  bear  it,  I  may  fome  time  hence  enlarge  on  the  dis¬ 
tance  of  the  lucid  matter  from  the  earth:  For,  I  can  determine  it  geome¬ 
trically,  the  altitude  of  the  arch  and  the  horizontal  amplitude  of  the  legs 
being  given,  and  if  you  alfo  allow  of  the  hypothefis  I  advanced  above  §  15  .*-  • 
For,  let  the  fine  of  the  elevation  of  the  pole  be  =  q,  the  fine  of  the 

greateft 
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greateft  altitude  of  the  arch  =  m,  the  fine  of  half  the  amplitude  of  the 
legs  =zg,  the  femidiameter  of  the  earth  ==  a ,  and  the  fine  of  the  angle, 
which  is  equal  to  the  greateft  altitude  of  the  arch  and  the  altitude  of  the 
equator  taken  together  be  =  b  ;  thus  the  diftance  of  the  matter  in  the 

vertex  of  the  arch  from  an  obferver  =rX  rv^£:^  The  invention  of  this  ’ 

rule  and  its  application  I  fhall  give  on  fome  other  occafion. 

3 8.  At  the  clofe  of  this  Elfay  I  thought  fit  to  note,  that  the  northern 
lift  was  equally  known  to  the  ancients  as  to  us.  There  were  fome  who  thing  «,  the 

reckoned  it  in  the  number  of  prodigies,  and  others  took  it  for  a  meteor  ; 
and  they  inveftigated  its  caufe.  Among  the  latter  is  Ariftotle ,  who  m  his 
meteorology  a  defcribes  it  very  clearly.  The  light  I  call  vertical  he  com¬ 
pares  to  the  flame  of  ftraw  burning  in  an  open  place  ;  and  he  calls  the 
tremulous  flames,  ayes,  capra,  and  the  other  arch’d  fpecies,  chafma,  a  term  * 
ufual  at  that  time  and  borrow’d  from  the  interior  black  1  pace  or  the  arch,, 
which  fittly  reprefents  a  gulph,  and  he  calls  the  rods,  which  he  fays  ai- 
cend  from  the  chafma, -S'ox.oi,  trabes.  Pliny  ^ in  his  JSaturat T.  Hiflory  doe^ 
alfo  defcribe  moft  of  the  phenomena  of  the  northern  light.  Such  as  reckon  cl 
this  meteor,  as  a  thing  extraordinary  and  furprifing,  are  many  in  number. 

I  fhall  add  two  ancient  teftimonies,  fupplied  me  by  M.  Bayerns:  Ihe 
firft  is  extant  in  the  Chronicon  EdeJJenum  c  (which  is  found  in  Jos.  Simonit 
Affemani  Bihlioth.  orient.  Tom.  I.)  in  thefe  words:  « In  the  year  of  the 
Seleucida  813  a  great  fire  was  feen  in  the  north,  which  burnt  all  night. 

The  other  is  that  of  Robertas  Monachus ,  who  in  Lib.  V.  Hifionarum  Hie - 
rofolymitanartim  for  the  year  1097  thus  fpeaks ;  ‘  in  that  night  a  comet 
‘  fparkl’d  amongft  the  other  ftars  of  heaven,  and  produced  the  rays  of  its 
-C.  lio-ht,  and  a  fiery  rednefs  flafh’d  in  the  heavens  between,  north  and  eait. 

I  add  to  thefe  Marcus  Squarcialupus ,  who  in  a  differtation  on  comets  has 
given  a  pretty  good  figure  of  the  light ,  along  with  the  following  defciiption 
fPt  ‘The  I  y  in  ?575  at  the  time  of  vintage  in  the  month .of  Offober 
‘  burnt  for  the  whole  night,  or  feem’d  to  burn;  a  thing  never  before  feen 

<  bv  me ;  and,  indeed,  dreadful  to  all  mortals :  A  great  light,  the  moon . 

<  beincr  hid,  arofe  in  Silefta  and  Sarmatia ,  like  the  dawn  of  the  morning:, 

‘  There  was  in  the  horizon  a  part  rais’d  and  lengthen’d  into  an  arch ;  an 

‘  from  that  lucid  traft,  from  its  uppermoft  extremity,  arge  rays,  now  in 
‘  one  place,  and  again  in  another,  burft  out  in  right  lines .  ncn  iay^ 

‘'-either  ftood  for  a  long  time  immoveable  and  in  form  of  a  top,  or  ey. 

‘  were  diflipated,  and  new  ones  immediately  lffu  d  out,  and  (which 
‘  view’d  with  furprife)  from  the  intervals  of  the  rays  broke  out dar  e  - 
‘  mulous  flames,  which  immediately  mov  d  very  fwiftly  one  after  ^iothei 
‘  -  to  the  veptex  *,  in  which  place  not  a  few  remain  d  for  fome  time ,  ; and 
‘  again  fome  evanifh’d.  I  faw  in  the  dead  of  the  night  rom  6  mities  . 


a  Lib.  I.  cap.  4,  .5.  *  Lib.  2.  cap ,  26,  27.  «  R407. 
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4  mities  of  the  light  rays  hurrying  to  the  zenith  and  driving  full-butt 
4  againft  each  other  like  two  armies  j  and  at  the  zenith  there  was  a  jultlin" 
4  and  confufion  of  the  rays,  advancing  and  charging  on  their  adverfaries  • 
4  and  again  retiring,  mounting  and  writhing  themfeives  with  an  incredible 
4  variety  of  colours,  as  fcarlet,  violet,  yellow  and  red.  In  this  fight  and 
4  engagement  in  the  heavens,  the  eaftem  part  giving  way,  the  weftern 
4  rays  appeared  the  more  powerful  and  victorious :  And  credulous  people 
4  affirm’d,  that  a  bloody  war  between  us  and  the  Turks  was  at  hand,  &C.’ 
And  hither  I  think  are  referable  molt  other  relations  both  ancient  and  mo¬ 
dem  about  armies ,  /pears ,  military  armour ,  &c.  feen  in  the  heavens. 


A  remedy  in  an  atrophy  of  the  eye  j  together  with  ohfervations 
thereon.  By  Joach.  Georg.  Elfnerus.  From  the  Mifcellanea 
Nature  Curioforum.  An.  i.  Dec.  i.  Obf  xn.  p.  37. 


Tranjlated  from  the  Latin. 


An  atrophy  or  wafting  of  the  eye  arifes  either  from  a  defed  of  the 
nutritious  juice,  from  a  difcontinuing  of  a  due  degree  of  moiftening 
or  from  an  exceffive  wafte  of  fpirits.  This  diforder,  it  is  true 
is  rare  and  very  difficult  to  cure  ;  and  in  it  medicines  taken  by  the 
mouth,  can  fcarcely  be  of  fervice :  But  a  moiftening  ipecific  remedy  muft 
be  applied,  to  be  externally  drop’d  into  the  eye  ;  as  appear’d  from  a  begin¬ 
ning  atrophy  in  a  young  man,  who  was  otherwife  natural iy  dry,  and  who 
had  got  this  diforder  by  excefs  in  venery  and  by  hot  provocatives  thereto  • 
So  that  the  ball  of  his  eye  feem’d  to  be  leflen’d,  together  with  a  drynefs 
and  a  flight  heat  with  pain.  And  upon  applying  tome  for  advice,  a  lingu¬ 
lar  moiftening  and  cheriffiing  medicine,  in  diforders  of  the  eye,  feafona- 
blv  occur’d  to  me  •,  and  which  a  few  weeks  before  I  difcover’d  by  chance  in 
diflecting  the  eye  of  a  woodcock,  which  when  I  had  fqueez’d  too  much 
after  a  deep  incifion,  I  made  the  aqueous  humour  to  fquirt  into  my  own 
eye  ;  whereby  it  was  moiften’d  and  my  eye-fight  improv’d  ;  and  I  found 
it  to  relieve  the  pain  and  drynefs  with  which  my  eye  was  then  affedted  bv 
too  much  poring.  Upon  this  I  advis’d  the  patient  to  drop  into  his  eye 
this  liquor,  collected  from  the  eyes  of  woodcocks  and  others  of  the  cock 
kind-,  and  ufe  for  his  diet  pullets  boil’d  with  endive  :  And 


fharp-fighted,  will  have  the  fame  effecft. 
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2. 1  reckon  this  natural  compofition  to  excel  many  of  the  moft  expenfive 
chemical  liquors. 

3.  II  any  one  has  an  opportunity  of  colle&ing  this  humour  from  the 
eyes  of  animals,  and  if  he  is  only  careful  to  conferve  it,  by  ufing  other 
things,  which  fhall  not  leffen,  but  rather  heighten  its  virtue,  he  will 
really  have  a  fingular  remedy,  and  he  may  mix  it  up  with  other  fpecifics 
to  improve  it  ftill  the  more. 

4.  While  we  are  treating  of  the  eye  and  of  a  liquor  appropriated  to 
many  diforders  thereof,  we  may  carry  our  fpeculations  higher,  and  examine 
whether  this  liquor  can  be  of  fervice,  when  the  humours  of  the  eyes  are 
vitiated  and  exhaufted.  No  one  will  readily  doubt  of  the  reftitution  of 
the  aqueous  humour:  For  Galen d  has  feen  its  regeneration-,  and  Colter 
has  likewife  obferv’d  ite-,  and  Benevenius f  alfo  adds  his  fuffrage,  and 
Scbenkius 5  has  illuftrated  thefe  inftances  with  fome  others.  Now  if  nature 
be  fpontaneoufly  employ’d  in  reftoring  the  loft  aqueous  humour,  it  will 
the  better  fucceed.  by  the  co-operation  of  this  truly  appropriated  liquor. 

Nay  moreover,  I  have  no  doubt  but  it  may  be  alfo  ferviceable  in  refto¬ 
ring  the  vitreous  humour:  Yet  its  effe<5t  would  be  greater,  if  it  were 
daiïv  applied  along  with  the  vitreous  humour  becaufe  Duncan  Liddel ,  an 
excellent  phyfician,  formerly  fupplied  the  defeat  of  this  humour  by  the 
whites  of  eggs  -,  and  that  not  without  reafon,  becaufe  the  vitreous  humour 
is  entirely  fimilar  to  the  whites  of  eggs,  and  thefe  laft  are  a  vulnerary ; 
and  by  confolidating  the  coats  they  may  effeft  the  regeneration^  of  the 
wafted  humour.  Thus  Henricus  ab  Heerh  writes,  that  he  reftor’d  both 
the  vitreous  and  aqueous  humour  to  a  cock,  and  alfo  to  a  certain  young 
woman  by  the  juice  of  meadfweat,  collected  in  the  month  of  May.  Whe¬ 
ther  it  may  alfo  be  of  fervice  to  reftore  the  cryftalline  humour,  will  indeed 
be  very  hard  to  determine  ;  for,  almoft  all  who  have  hitherto  applied 
themfelves  to  this,  feem  unanimoufly  to  defpair  of  the  reftoration  of  this 
humour-,  except  a  few,  who,  by  the  acutenefs  of  their  genius  and  their  inde¬ 
fatigable  labour,  have  arriv’d  to  fuch  a  pitch,  as  after  deftroying  the  three 
humours  to  effeót,  by  pouring  in  the  juice  of  celandine,  not  only  the  reftoring 
all  the  humours,  but  even  the  fight  to  its  priftine  vigour.  Cafpar  Schottus' 
has  a  few  years  ago  furnifh’d  us  with  an  experiment,  affirming  that  it  was 
perform’d  at  Prague  by  a  certain  ingenious  Englifloman  in  the  prelence  of 
Dr.  Marcus  -,  but  which  is  more,  about  a  year  ago  Francifcus  Jofephus  Burrhi 
in  a  letter  to  Thom.  Bartholin  has  not  only  defcrib’d  this  experiment,  but  has 
exactly  delineated  the  fecret,  and  by  what  artifice  the  humours  are  to  be 
fqueez’d  out,  and  in  what  manner  they  are  to  be  reftor’d  -,  and  he  has 
confirm’d  the  truth  of  this  invention  by  many  experiments :  And  that  very 
accurate  obferver  Thom.  Bartholin  writes  to  Philip  Jac.  Sachs  a  Lewenheim 
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in  a  letter,  dated  September  30,  1669.  to  the  following  puipofej  *  1 
« .  doubt  not  but  you  have  read  of  the  contrivance  of  reftormg  all  the 
C  humours  of  the  eyes,  of  which  the  illuftrious  Burrhi  writ  to  me:  The 
c  experiments  fucceeded  in  a  goofe,  tho’  the  wound  made  in  the  eye  was 
«  fomewhat  with  the  deepeft.’  From  which  it  very  clearly  appears,  that  it  is 
pofiible  by  art  to  reftore  even  the  cryftalline  humour:  But  fuppofing  this 
humour  may  be  reftor’d  by  art  after  fqueezing  it  out  by  a  ikilful  hand  ;  yet 
if  it  be  fqueez’d  out  by  chance,  it  is  hardly  poftible  to  reftore  it. 

For, a  wound,  made  by  chance  or  by  a  blow,  is  given  with  fome  violence ; 
-whereby  it  is  impoffible  but  that  either  the  optic  nerve  muft  be  hurt  or  the 
deeper  fibres,  which  fpring  from  the  optic  nerve,  or  the  coats  j  which  being 
hurt  even  in  an  artificial  expreftion,  no  reftitution  can  be  hop’d  for. 


An  obfervation  about  the  proportion  of  the  confiituent  parts  of  the 
Blood.  From  the  Atta  Eruditorum.  An.  1682.  p.  126. 

T ranflated  from  the  Latin. 

THE  mafs  of  blood  confifts  of  three  parts,  to  wit,  an  aqueous  ferumy 
a  gelatinous  or  fibrous  fubftance  and  a  ruddy  tinéture,  or  the  blood, 
by  way  of  eminence,  fo  call’d :  But  becaule  in  the  blood,  drawn  off  by 
venifeCtion,  and  afterwards  coagulated,  the  abovementioned  gelatinous 
portion  is  partly  entangl’d  in  the  ruddy  tindture,  and  contributes  to  its 
thicknefs,  and  partly  is  diffolv’d  and  diluted  by  the  aqueous  ferum ,  there 
has  hitherto  been  obferv’d  and  fuppos’d  only  a  twofold  fubftance,  to  wit, 
the  ferous  and  red  part  *  till  about  the  middle  of  the  prefent  century  a 
more  accurate  examination  of  this  animal  fluid  had  difcovered  that  gelati¬ 
nous  nutritious  fubftance  i  but  what  proportion  it  bore  to  the  other  confti- 
tuent  parts  of  the  blood  was  defign’d  for  further  enquiry :  I  was,  there¬ 
fore,  for  fome  time  in  great  doubt  about  the  organ  and  manner  of  fangui- 
fication  ;  or  rather  I  conjedtur’d,  that  poffibly  the  proportion  of  the  red 
part  was  but  very  fmall,  about  whofe  efficient  caufe  and  manner  of  pro¬ 
duction  fuch  difputes  were  rais’d  among  Anatomifts  of  great  note,  and 
which  requir’d  fuch  an  apparatus  and  compafs  of  vifcera ,  as  the  liver, 
fpleen,  heart,  ÖV.  towards  fanguification :  Befides,  by  the  microfcope  are 
obfervable  in  the  blood  ruddy  globules  floating  in  the  limpid  ferum  ;  and 
upon  comparing  the  mafs  of  thefe  globules  with  that  of  the  fertimy  I 
found  the  former  very  unequal,  and  by  far  lefs  in  quantity  than  the  latter : 
Yet  becaufe  it  is  probable,  that  ftill  much  of  this  gelatinous  fubftance  is 
entangl’d  in  thefe  red  globules  ^  nay  as  it  was  very  certain,  that  I  could  not 
take  upon  me  to  diftinguifh  and  determine  barely  by  the  eye  how  much  of 
this  ruddy  tindlure  was  ftill  remaining  in  the  -vital  blood  •,  by  the  help  of 
ether  contrivances  I  found  in  different  animals  and  likewife  in  different  hu¬ 
man 
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man  fobjedts,  that  the  proportion  of  the  ferum  and  gelatinous  part  is  to 
the  red  tin&ure,  fometimes  as  io,  fometimes  as  1 1,  and  fometimes  more 
parts,  but  never  fewer,  to  one  part  of  the  faid  tinbture  r  But  the  laft  expe¬ 
riment,  which  I  made  on  account  of  this  theory  upon  the  blood  of  a  very 
found  perfon,  was  as  follows  •,  to  wit,  I  Buffer’d  fo  much  blood  running, 
out  of  an  open’d  vein  to  mix  with  a  pound  of  warm  water,  till  I  obierv’d 
the  weight  of  the  water  to  increafe  three  ounces  and  a  drachm :  Hence  fo 
much  blood  was  abforb’d  and  diluted  by  it.  Upon  Bitring  this  folution, 
it  left  behind  in  the  drainer  half  an  ounce  and  a  drachm  of  a  more  vifcid 
crelly,  while  the  remainder  of  it  yielded  by  a  gentle  diftillation  a  pound, 
an  ounce  and  fix  drachms  of  an  aqueous  fubftance,  with  two  drachms  and 
a  half  of  a  dark  red,  grumous  part,  remaining  at  the  bottom  of  the  retort : 
So  that  three  drachms  and  a  half  of  the  aqueous  fubftance  was  either  im¬ 
bib’d' by  the  filtring  paper,  or  exhal’d  in  diftillation.  Yet  becauie  the 
different  colour  of  this  cruvr ,  which  I  obferv’d  by  the  micro fcope,  fhew’d 
that  it  ftill  contain’d  fome  fmall  matter  of  the  gelatinous  parts,  ^  1 
ao-ain  macerated  in  warm  water  that  little  mafs,  that  I  might  elixate  all  the 
Gelatinous  part,  and  I  afterwards  filtred  it -,  and  after  a  gentle  evaporation, 
there  only  remain’d  of  the  grumous  part  or  red  tincture,  two  drachms  and 
three  grains,  that  is,  fcarcely  a  twelfth  part  of  the  fanguineous  mafs  •, 
which,& therefore,  ftiew’d,  that  what  gives  it  the  fpecies  and  name  of  blood 

is  very  fmall  in  proportion. 


Of  the  Ore  of  Quickfilver.  By  Erick  Odhelftierna.  From  the 
Adta  Literaria  Sueciae.  Trimeftre  tertium  Anni  1 720.  p.  59* 

Ï ranßated  from  the  Latin. 


QUickfilver,  as  has  .been  long  ftnce  known,  is  found  in  its  own  pecu- 
liar  and  proper  ore,  as  other  metals  are:  And  indeed,  in  the  mine 
„  at  Idria  ( fubjedt  to  the  archdukes  of  Aufiria ,  and  fo  abounding  in 
this  metal,  that  all  the  quickfilver  employ’d  in  Europe  -,  nay,  and  a  great 
part  of  that  us’d  in  America  is  principally  prepar’d  here )  it  grows  in  fuch 
fort  in  its  own  peculiar  grooves  and  veins,  that,  befides  this  metal,  theic 
is  no  other  found  there-, 'and  even  the  very  recrement  of  the  vein,  after  the 
quickfilver  is  feparated  from  it,  and  the  minium ,  which  we  call  cinnabar, 
contain  nothing  befides  a  lean  and  infipid  earth,  entirely  void  of  ail 
other  metal-,  nay  of  any  mineral,  at  leaft  mamfeft  and  perceptible  to  us'-, 
neither  is  it  obferv’d  in  other  grooves  but  very  rarely,  nor  is  quickfilver 
found  in  veins  along  with  the  nobler  metals,  as  they  are  call  d,  noi  even 
with  the  bafer  ones  at  leaft,  for  my  particular,  I  never  happen’d  to  fee  it, 
while  I  viffted  the  metallic  mines  in  foreign  countries,  which  are  wrought 

Vpl.  I.  n°5.  -n  * 


jickfilver 
in  its  i cc.c- 


ns  literary  memoirs 

at  this  day ;  nor  could  I  get  any  clear  or  certain  account  either  from  the 
miners  or  inhabitants  about  it:  Yet  I  own  there  is  feme  mention  made  of 
this  thing  in  the  writings  of  good  authors,  who  have  treated  of  metallurgy ; 
for,  I  have  found  the  following  words  in  Job.  Matthefius :  ‘In  that  valua- 
<  ble  and  rich  vein  of  St.  Laurence  groove,  as  alfo  in  the  drift  of  St.  Doro- 
C  thea  at  Schottenberg ,  was  likewife  found  a  rich  ore  of  mercury,  and 
c  befides,  from  the  mines  at  Plana  in  Bohemia  there  was  tranfmitted  to  us 
4  a  pure  pellucid  ore  like  a  carbuncle,  and  taken  for  rude  red  filver ;  but 
4  it  was  really  found  to  be  quickfilver  upon  its  fudden  evaporation^  along 
4  with  -a  fume  in  the  fire.’  And  Alonfo  Barba ,  who  has  deferib  d  the 
metals  of  America. ,  relates,  that  a  certain  ore  from  a  mine  of  Chalatiri ,  four 
leagues  diflant  from  Potofi ,  upon  fufing  it,  yielded  a  large  mafs  of  filver, 
confidcring  its  bulk  *,  and  befides,  that  in  the  lefs  warm  corners  of  the 
fmelting  furnace  quickfilver  was  obferv  d  :  Upon  which  the  miners  ever 
after  treated  this  ore  in  a  different  manner  j  to  wit,  in  that  other  manner 
by  which  quickfilver  is  ufually  extracted  from  its  peculiar  ftone  •,  and  they 
obtain’d  a  greater  quantity  of  it,  than  even  that  noble  ore  of  Guaneavillicn 
could  ever  yield. 

why  mercury  is  ßyj-  there  have  been  many  obftacles  why  we  could  not  expect  to  find 
»t founding*,  any  fuch  thingin  Sweden  ;  for,  the  intenfe  degree  of  cold,  which  prevails 
in  our  parts  for  a  great  part  of  the  year,  feem’d  to  many  to  hinder  by  its 
force  and  efficacy  the  fubterraneous  exhalations ;  and  befides,  an  abound¬ 
ing  acor  and  a  predominant  fulphur,  with  which  our  country  and  all  our 
minerals  are  impregnated,  and  that  far  more  plentifully  than  in  other  pla¬ 
ces,  feem’d  to  fupprefs  thofe  vapours,  that  they  might  be  fixt  in  their 
afeent,  and  confequently  lofe  by  this  means  their  fluidity. 

Yet  (time  found  Yet  we  were  told  by  men  of  credit,  that  when  about  the  year  1660  two 
adventurers  at  their  own  private  rifque  funk  that  fhaft  in  the  great  mine  at 
Sahlberg ,  call’d  Penninge-Jhaft ,  about  the  places  of  that  groove,  which 
have  the  name  of  Juthylls-felt-orten ,  upon  breaking  thro’  the  rock  they  fell 
on  a  certain  bluifh  earth,  that  was  denle  and  very  clofe  •,  and  upon  opening 
it,  quickfilver  trickled  out  of  it. 

We  are  likewife  told,  that  in  the  year  1689,  when  in  the  above-men- 
tion’d  groove,  Juthylls-felt-orts-Jhaft ,  an  impending  rock  on  the  weft  fide 
had  tumbled  down,  being  almoft  100  ton  in  bulk,  and  afterwards  as  is 
common,  when  the  rubbifh  of  the  rocks  was  broken  to  pieces,  the  work¬ 
men  obferv’d  fomething  of  the  quickfilver,  but  trickling  in  fuch  fort  among 
the  fragments  of  the  veins,  that  but  a  very  little  'of  it  could  be  collected  ; 
and  thus  the  matter  lay  unregarded  till  of  late,  to  wit,  in  1696  in  the 
abovemention ’d  place,  reprefented  by  g ,  a  certain  digger  in  fearch  of  the 
veins  obferv’d  drops  of  quickfilver  plentifully  trickling  down.  At  the  fame 
time,  and  in  the  fame  place  a  fmall  ftone,  of  five  ounces  weight,  was  cut 
out,  which  manifeftly  tranfuded  drops  of  quickfilver,  and  view’d  by  the 
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microfcope,  appear’d  all  over  cover’d  with  mercurial  globules.  From 
this,  therefore,  the  opinion  prevail’d  and  was  more  afeertain’d,  that  the  ore 
of  this  groove  was  mixt  with  quickfilver ;  which  was  indeed  hitherto  call’d 
in  queftion  by  fome,  till  again  a  done  of  four  pound  weight  was  brought 
to  me  from  the  fame  drift,  on  which  mercurial  globules  appear’d  very 
thick,  not  only  by  the  microfcope,  but  to  the  naked  eye ;  fo  that  they 
might  be  druck  off  with  the  edge  of  a  knife  :  But  when  the  level  was  to 
be  driven  towards  h,  and  without  the  metallic  vein,  which  was  between 
d  and  i  from  north  to  fouth,  nothing  was  found  but  a  kind  of  barren  fub- 
dance  *,  fo  that  all  further  hopes  of  obtaining  quickfilver  vanifh’d,  efpe- 
cially  fince  now  another  kind  of  rock  offer’d  to  the  miners*,  and  the  filver 
vein  itfelf  was  gradually  druck  out  ;  In  fine,  if  any  quickfilver  happen’d 
to  adhere  to  the  coat  of  the  vein,  it  mud  have  been  quite  diffipated  and 
carried  off  by  the  continual  fires,  by  which  the  rock  in  mines  is  to  be  fplit : 
But  in  the  month  of  February  this  year,  the  workmen  were  order’d  to 
purfue  that  rich  filver  vein,  which  they  had  before  left  in  the  rock  near  d ; 
and  confequently  make  their  fires  between  e  a'nd  f:  Then  again  the  quick¬ 
filver  appear’d  in  a  broken  piece  of  20  pound,  and  manifedly  difeover’d 
mercurial  globules :  When  therefore,  by  this  means,  all  doubt  was  at  length 
remov’d,  and  it  appear’d  to  every  one,  that  this  noble  vein  extended  its 
mercurial  produce  farther  than  at  fird  it  feem’d  to  do,  and  that  it  was  not 
included  in  (mall  dones,  fcatter’d  up  and  down  the  rock  •,  upon  this 
orders  were  given,  that  two  tons  of  the  metallic  done  of  the  above-men- 
tion’d  drift,  as  alfo  a  quarter  of  a  ton  of  the  barren  rock  next  the  vein 
fhould  be  brought,  which,  indeed,  at  fird  fight  differ’d  but  little  from  the 
ufual  ore  of  this  groove :  Yet  after  they  were  brought  to  the  ted  in  the 
king’s  laboratory,  and  more  clofely  examin’d  by  fire  and  water,  we  found 
the  metal  throughout  all  its  parts  to  contain  dich  a  quantity  of  quickfilver, 
thattho’  on  account  of  the  predominancy  of  the  filver  it  cannot,  indeed,  be 
call’d  an  ore  of  mercury,  but  more  properly  a  kind  of  mercurial  ore  of 
filver  *,  yet  it  diffidently  evinced,  that  this  mercury  was  equally  diffus’d 
thro’  all  the  vein,  feeing  it  yielded  dich  a  quantity  as  was  diffident  to  com¬ 
pare  its  nature  with  common  mercury:  The  ore,  therefore,  purfued  in  this 
manner,  having  diffidently  fhewn  that  more  quickfilver  might  have  re¬ 
main’d  in  it,  had  not  the  rock  been  fplit  by  fire,  by  which  the  greater  part 
of  the  metal,  either  during  the  flames  or  after  they  are  extinguifh’d,  was 
forc’d  out  by  the  heat  remaining  in  the  done.  The  ufual  method  by  fire 
was,  indeed,  for  fome  time  laid  afide,  and  the  fplitting  the  rock  attempted 
by  other  methods  *,  but  it  was  fo  very  hard  and  refraótory,  that  in  what¬ 
ever  manner  the  cleaving  of  it  was  attempted,  the  fuccefs  was  but  little  •, 
and  now  as,  on  account  of  this  mercury,  the  ufual  working  for  filver  could 
no  longer  be  interrupted  •,  the  workmen  were  again  allow’d  to  burn  out 
the  drift,  and  that  till  fome  new  ore  cafting  up  fhould  make  them  alter 
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their  meafures  5  and  this  was  the  event  of  the  attempt.  Yet  the  following 
things  feem  to  deferve  our  accurate  and  careful  thoughts.  1.  That  this 
is  the  only  fubterraneous  place  in  the  Sahlberg  mines,  in  which  as  far  as 
appears,  quickfilver  is  found  •,  and  that  chiefly  indeed  m  that  fide  whidi 
extends  from  *  thro’ d  towards  ƒ.  2.  A  kind  of  (lender  fibre  of  a  white 
and  foft  afoeflos  was  obferv’d  all  over  this  drift  from  g  towards  b,  dividing 
the  rock  horizontally,  and  the  fame  was  feen  in  the  oppofite  fide  d:  But 
from  7  awards  h  the  fame  fibre  diftill’d  a  kind  of  milky  and  peculiar 
liquor  feveral  bottles  of  which  were  collected  and  kept  •,  and  this  we  call 
a  metallic  gur.  3.  Upon  examining  it  after  infpiflätion,  it  every  where 
Ihew’d  traces  of  filver.  4.  In  the  upper  groove  of  this  mine,  as  alfo  in  a 
*  deeper  and  lower  one,  filver  was  found  in  its  peculiar  ftone,  rude,  white, 
and  plated.  5.  Near  g  and  /,  where  likewife  the  quickfilver  difcover’d 
itfelf,  feveral  little  ftones  were  found,  which  only  by  the  fire,  ufually  em¬ 
ploy’d  in  breaking  the  vein,  had  drops  of  pure  filver  fpontaneoufly  fus’d, 
and  kicking  very  thick  on  their  furface,  fuch  as  the  ore  of  bifmutb  ufually 
Ihews  in  roafting,  which,  indeed,  is  unufual  in  filver  ore.  6.  Every  vein 
that  "ave  filver  yielded  at  once  four  or  five  ounces  of  filver  *,  and  this  in 
the  fame  manner  when  the  filver  was  roafted,  or  either  before  or  after  the 
mercury  was  feparated  from  it.  7.  The  vein  gave  its  quickfilver  without 
any  addition,  whether  it  was  powder’d  fmall,  or  left  in  entire  lmall 
pieces ;  yet  it  was  more  readily,  and  in  a  fhorter  time,  driven  out  of  thefe 
pieces  than  out  of  the  powder.  8.  It  does  not  hitherto  appear  that  the 
coat  of  the  vein,  or  the  rock  next  the  ore,  contains  any  mercury. 

Reflexions  cn  From  what  has  been  faid  above,  we  may  be  led  to  the  following  reflec- 
n!r  has  been  tions ;  1.  Whether  and  how  far  that  milky  liquor,  which  we  have  call’d 
a  metallic  gur,  contributes  to  the  growth  of  metal,  or  along  with  the  iub- 
terraneous  waters  contains  in  itfelf  thole  mineral  exhalations  that  afeend 
from  the  bottom,  and  retains  and  fixes  the  fame  in  their  proper  matrix ,  to 
wit,  at  that  time  when  the  above-mention’d  gur  has  accefs  to  the  vein 
thro’  patent  chinks  •,  and  that  before  it  is  infeCted  and  tainted  with  other 
more  ignoble  minerals  and  wild  juices,  whole  burning  exhalation  afterwards 
hinders  fome  prime  and  nobler  metallic  matter  from  taking  place?  2. 
Whether  quickfilver,  however  it  may  owe  its  original  to  other  pre-exiftent 
matters,  is  requifite  to  the  production  of  metals  in  a  certain  nearer  degree 
than  is  commonly  thought?  3.  Whether  a  foft  or  hard  kind  of  rock  is 
together  with  the  mercury  requifite  to  the  production  of  that  rude,  plated 
or  capillary  filver?  Or  whether  fuch  vegetation  is  not  difturb’d  by  fulphu- 
reous  fumes  ?  So  that  thereby  ores  may  be  produc’d,  if  not  always  bafer, 
yet  quite  different  in  appearance  :  On  which  occafion  we  may  at  the  fame 
time  enquire  into  the  difference  between  that  virgin  mercury  of  the 
vein  of  filver,  and  that  commonly  call’d  mercury,  or  that  even  call’d  the 
mercuries  of  bodies,  that  is,  fuch  as  are  prepar’d  by  art  from  metals  already 

com- 
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com  pleated  ?  Where  probably  at  the  fame  time  the  caufe  of  that  pheno¬ 
menon  might  be  difcover’d,  which  isobferv’d,when  the  ore  of  lead,  thrown 
alternately  with  nitrous  falts  thro’  a  retort  furnifh’d  with  a  tube,  is  roafted, 
where  indeed  the  metal  is  ftrongly  diflolv’d,  but  at  the  fame  time  the  work¬ 
men  are  in  imminent  danger  of  lofing  their  lives.  4.  And  laflly,  whether  we 
may  not  find  ftrong  arguments  for  refuting  thofe  who  perfuade  themièlves, 
that  at  this  day  no  metals  are  generated  ?  But  that  they  ftill  perfiil  in  the 
fame  ftate  in  which  they  were  at  the  creation  of  the  world,  or  at  leafi, 
when  by  the  various  breaches  and  ruins  of  the  earth  every  thing  was  difli- 
pated  and  blended. 


Of  the  Cure  of  the  Bite  of  a  Mad  Dog.  From  the  Breflaw 
Collection,  Auguft  1717.  Clafs  IV.  Art.  V.  p.  169. 

Franßated  from  the  High-Dutch. 

AT  the  beginning  of  this  month  Prince  Philip  of  Bavaria  had  the 
misfortune  at  Rome  to  be  bit  by  a  mad  dog  •,  and  the  phyficians 
upon  a  confultation  came  to  this  refolution  i  to  wit,  that  the  Prince 
fhould  be  brought  to  the  fea,  and  there  dipt  in  fait  watery  which  was 
accordingly  done  three  feveral  times  •,  whereby,  as  we  are  inform’d,  he 
was  effectually  freed  from  all  the  grievous  confequences  of  this  bite  :  We 
have  fufficient  reafon  to  obviate  this  dangerous  evil  in  time,  without  refi> 
ing  fecure  in  the  fond  hopes,  that  poflibly  the  bite  was  not  given  with  that 
tooth  of  the  dog,  which,  as  fome  would  falfely  have  it,  is  alone  infeCted, 
and  which  others  again  fuppofenot  to  be  noxious ;  a  fable  which  deferves  no 
more  credit  than  the  worm  litta,  laid  to  be  under  a  mad  dog’s  tongue  :  It  is 
certain,  that  without  fuch  chimera' %  we  have  fufficient  reafon  to  provide  again  ft 
the  otherwife  extenfive  ill  confequences  of  this  bite,  which  either  foon  or 
often  in  fome  time,  as  in  40  days  or  more,  ufually  brings  on  grievous  lymp. 
toms ;  and  in  particular  the  hydrophobia  or  pheughydron ,  that  is,  the  dread 
of  water,  its  grand  pathognomonic ,  and  commonly  afterwards,  death. 
The  caufe  of  this  extraordinary  fymptom  is  hitherto  an  infolvable  fecret 
in  phyfic,  as  in  the  fling  of  the  tarantula ,  the  defire  to  dance.  Actius a 
has  obferv’d  that  mad  dogs  tho’  very  thirfty,  yet  dread  to  drink ;  and  it  is 
well  known,  and  which  Jofephus  de  Ar  omat  ar  Hsh  in  particular  has  fully 
fhown,  that  this  madnefs  is  nothing  other  than  a  peculiar  fpecies  of  angina 
or  cynanche ,  in  which  the  throat  and  tongue  are  inflam’d,  that  when  they 
would  fwallow  down  any  drink,  it  caufes  great  uneafinefs  ;  and  hence  it  is 
again  difcharged  at  the  mouth  and  nofe:  So  that  by  all  means  they  ufually 
avoid  drinking.  This  difeafe  is  commonly  caus’d  in  dogs,  when  either  in 

very 

a  L.  6.  c.  14.  b  7 'r.  de  rabic  contagiofa,  part  2.  cap.  7.  in  fine,  and  part  3.  throughout. 


The  bite  of 
mart  dog  cur’d  by 

dipt  ins  in  the 
fea. 


102 


TixJ  rife  of  this 
cure. 


"The  hydrophobia 
not  unknown  to 
the  ancients. 


literary  memoirs 

-very  hot  or  in  very  cold  weather  they  greedily  lapp  what  is  either  too 
cold,  or  too  warm0:  Befides,  a  mad  dog  with  other  Tymptoms  has  alfo 
this,  that  he  is  giddy  and  flaggers }  and  confequentjy,  on  that  account 
dreads  water,  tho’  not  for  this  reafon,  becaufe  he  hates  to  fee  his  own 

image  therein.  .  . . 

Nothing  hitherto  has  been  found  more  effectual  againtt  tms  bite  and  the 
whole  difeafe,  as  dipping  the  wounded  member  or  rather  the  whole  body 
in  ialt  water,  and  eipecially  fea  water-  Yet  with  this  obfervation,  namely, 
that  where  either  there  is  a  perfeét  hydrophobia ,  or  the  wound  has  been  un_ 
feafonably  clos’d  up,  this  means  is  of  little  or  no  avail,  of  which  Foreftus d 
alledges  an  inftance.  As,  therefore,  the  rife  of  this  cure  appears  to  be 
hence,  that  as  the  patient,  even  in  the  greateft  degree  of  thirft,  extremely 
avoids  water  and  all  drinks,  either  the  phyficians  or  other  people  on  this 
occafion  took  the  hint  of  curing  contraries  by  contraries  ;  and  fo  violently 
attempted  to  throw  the  patient  into  the  water.  At  firft  this  was  done 
only  in  frefh  cold  water,  of  which  there  is  no  ancienter  teftimony,  as  far 
as  we  know,  than  that  of  Celjus*,  who  fays,  4  the  grand  remedy  is  to 
<  throw  the  patient  fuddenly  into  a  pond,  and  if  he  cannot  fwim,  fome- 
t  times  to  keep  him  under  water  and  make  him  drink,  and  fometimes 
4  pull  him  up  again  j  but  if  he  can  fwim,  to  plunge  him,  that  he  may 
4  drink  whether  he  would  or  no :  And  thus  both  his  thirft  and  dread  of 
4  water  are  remov’d’ :  And  in  this  manner  alfo  Apollonias  Fhyanecus f  cur’d 
the  mad  dog,  which  he  threw  into  the  river  Cydnus ,  and  caufed  fwim 
for  fome  time.  In  modern  times  in  particular,  either  as  the  place  was  _ 
more  commodious,  or  from  a  particular  regard  to  the  fait  or  fome  other 
quality,  fea-water  has  been  us’d-,  and  that  efpecially  in  France ,  the 
Netherlands ,  and  other  fea-coaftss. 

We  fhall  only  add,  that  this  difeafe  of  the  hydrophobia  was  not  entirely 
unknown  in  the  days  of  Arifiotle  and  Hippocrates ,  as  Hier  Mercurialis h  has 
fully  ftiewn,  on  which  account  he  has  been  oppos’d  by  Jofcphus  de  Aro- 
matariis and  by  Cafpar  a  ReyeA  :  At  the  leaft  Plutarch  exprefsly  fays, 
that  both  the  hydrophobia  and  elephantiafis  were  firft  known  in  the  days  of 
Afclepiades ,  who  liv’d  at  Rome  under  Pompey ,  the  Great ;  Whence  alfo  Ovid , 
who  liv’d  but  a  little  after  Afclepiades  teftiiies,  that  at  that  time  there  was 
ftill  no  remedy  known  againft  this  diftemper. 

Nec  formidatis  ulla  (medicina)  medetur  aquis. 

Till  at  laft  in  Celfus’s,  days  a  remedy  was  found,  namely  the  dipping  in 
a  pond,  but  of  which  he  alfo  fays,  that  it  was  the  only  one  at  that  time 
that  was  wont  to  be  us’d  againft  it. 

A  new 


c  Vide  Reyer  camp.  Elyf.  qu.  6i.p.  787.  d  Lib.  10.  Obf.  28.  e  Lib.  5. 

cap.  27.  §  2.  I  Philoftratus  invit.  /Ipollon.  lib.  6.  cap.  18.  S  Vid.  Foreßus  l.  c 

ConJrencbus  de  hydrophobia  1.  2.  c.  8.  p.  m.  200  .h  Fariar,  lebt.  lib.  I.  c.  2.  p.  m.  2.  feq 
i  Part  I.  cap,  9.  leq.  k  1.  c.  p-  794. 
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A  new  Hypothecs  about  Vapours  By  J.  Chau  vinus.  From  the 
Mifcellanea  Berolinenfia.  Tom.  I.  p.  120. 

Tranflated  from  the  Latin. 

i.  HAT  vapours  and  exhalations  furnilh  the  matter  to  meteors,  as  JJ'scc£®sa  oL 
fogs,  clouds,  rain,  fnow,  thunder,  &c.  and  that  they  are  carried 
aloft  and  for  fome  time  remain  pendulous  in  the  air,  is  what  we 
muft  conclude:  And  indeed,  all  philofophers  unanimously  do  lb.  But 
how  both  thefe  things  happen,  we  fhall  attempt  to  explain. 

2 .  And  in  the  firft  place  we  contend,  that  there  are,  or  at  leaft  that 

it  is  poflible  for  numberlefs  bubbles  to  be  made  up  of  air  and  water,  v  alctare  tonn’d- 

much  like  thofe  foap-bubbles  which  are  ufually  produced  by  blowing  thro* 

a  pipe,  put  into  foapy  water ;  but  fo  far  are  thefe  bubbles  form’d,  as  the 

air  is  collected,  as  it  were,  into  a  ball,  or  prefs’ d  by  the  circumambient 

water,  a  thin  plate  of  which  at  leaft  does  continually  on  all  hands  equally 

prefs  and  encompafs  the  included  air  ^  nor  do  I  afiume  this  without  proof, 

for,  experimental  phyfics  do  not  only  prove,  but  alfo  demonftrate,  that 

in  a  natural  way  bubbles  are  made  up  of  air  and  water :  For,  upon  putting  a 

glafs-veffel  half  full  of  water  under  the  glafs-recipient  of  an  air-pump  •,  and 

afterwards  exhaufting  fome  part  of  the  air,  it  is  eafy  to  oblerve  that  a 

great  many  particles  of  air,  conceal’d  in  the  water,  rile  -from  its  inferior 

pores  to  its  uppermoft  Surface ;  nay,  and  emerge  a  little,  or  run  into 

bubbles  or  fpherules,  which  indeed  exhibit  to  the  eyes  of  the  fpedlators 

nothing  other  befides  particles  of  air,  cover’d  over,  as  it  were,  with  thin 

pellicles  of  water. 

3.  In  the  fecond  place  we  contend,  that  the  aereo-aqueous  bubbles  in^eTir; 
emerging  from  fluid  bodies  are  fometimes  rais’d  aloft  by  the  air,  and  then 
conftitute  vapours,  and  that  from  thefe  are  produced  vaporous  exhala¬ 
tions,  where  very  fubtile  particles  of  terreftrial  mixts,  chiefly  fulphureous 

or  faline,  are  included  in  very  fine  particles  of  water:  But  they  are,  there¬ 
fore,  rais’d  either  as  vapours  or  exhalations,  becaufe  while  the  above- 
mentioned  bubbles  are  formed,  the  elafticity  of  the  air,  of  which  they 
confift,  is  very  much  weaken’d  or  diminifh’d  •,  and  lb  they  are  the  leis 
able  to  refill  the  preflfure  of  the  circumambient  air,  whofe  elafticity  is 
either  entire,  or  at  leaft  ftill  very  vigorous. 

4.  That  thefe  tilings  may  appear  the  more  clearly,  we  are  in  the  firft  Amlthat  by5ts 
place  to  premife,  that  by  the  elafticity  of  the  air  I  underftand  its  expanfive  daftichy. 
force,  by  which  the  circumjacent  bodies  are  prefs’d,  impell’d,  &c.  In 

the  fecond  place  that  the  elallic  force  of  the  air  is  the  greater,  the  more  its 
parts  are  comprefs’d  or  forced  into  a  lefs  fpace  j  and  that  it  is  the  more 
and  more  diminifh’d,  and  at  length  entirely  deftroy’d,  as  the  fame  par¬ 
ticles  of  air  diffufe  into  a  greater  local  fpace,  till  they  acquire  the  gr.eateft 

poflible 


,04  L  ITER  ARY  MEMO!  R  S 

poffible  degree  of  expanfion.  In  the  third  place,  that  that  expanfive  force 
of  the  air  exerts  itfelf,  or  unfolds  more  and  more,  fo  long  as  the  circum¬ 
jacent  bodies  do  lefs  and  lefs  refill  it.  And  in  the  fourth  piace,  that  at 
length  it  is  entirely  deflroy’d,  when  there  are  no  bodies,  which  are  capable 
of  comprcffing  and  infledling  the  particles  of  air:  Thus  the  expanfive 
force  of  the  arms,  folded  together,  or  of  the  fift,  clench’d  clofe,  is  broken, 
and  fucceflively  more  and  more  diminifh’d,  as  the  arms  are  ftretch’d  out 
into  wider  arches,  or  as  the  fingers  do  more  unfold  themfelves  •,  nor  at 
length  can  they  dilate  further,  when,  upon  removing  every  obftacle,  either 
the  arms  or  fingers  undergo  no  inflexion  or  curvature  at  all. 

'Jarthcr  ,rov"d  5-  After  premifing  thefe  things,  no  one,  doubtlefs,  will  deny  that 
art’er  iro'  ‘  bubbles,  made  up  of  air  and  water,  maybe  forced  or  driven  upwards  by 
the  circumambient  air,  nay  oftentimes  aótually  rais’d  aloft,  if  it  fhall  firft 
appear,  that  it  is  endued  with  the  grcateft  elaflicity,  or  at  leafl  its  elaftic 
or  expanfive  force  weaken’d  the  leafl  poffible,  but  that  the  air,  included 
in  .the  above-mention’ d  bubbles,  has  the  leafl  degree  of  elaflicity  remaining 
and  almoft  none  at  all:  But  this  is  made  out  in  this  manner,  namely  that 
the  external  air  being  in  nowife  alter’d,  or  preferring  its  elaflicity  entire, 
which  at  leafl  it  before  had  from  its  native  conflitution,  the  air  running 
into  a  bubble  expands  itfelf  as  much  as  may  be,  till  it  is  reflrain’d  by  an 
involving  pellicle  of  water,  and  contain’d  within  its  compafs  -,  and  of  this 
you  may  be  convinced  by  your  own  eyes,  if  you  obferve  the  particles  of 
air  afcending  from  the  bottom  of  the  glafs  veflel,  mentioned  above  :  For, 
in  their  afcent  they  are  more  and  more  enlarged,  till  they  arile  in  fpherical 
bubbles  *,  but  they  are,  therefore,  increas’d  and  enlarged,  becaufe  after 
exhaufting  the  airincumbent  on  the  outmofl  furface  of  the  water,  they  are 
prefs’d  by  a  lefs  weight:  And  being  freed  from  fo  fmall  a  weight  by  their 
own  elaflicity,  they  remove  a  little  the  water  incumbent  on  them  •,  and  there¬ 
fore,  they  fwell  a  little,  as  it  were,  and  as  they  approach  nearer  the  furface, 
being  ftill  prefs’d  by  a  lefs  weight,  they  exert  a  greater  elaflicity  and 
dilate  themfelves  the  more,  and  thus  they  more  flrongly  propel  the  fuperior 
parts  of  the  water;  and  at  length  in  part  break  out,  nay  and  very  often 
efcape  involv’d  in  the  outmofl  particles  of  the  water-,  but  as  thefe  things 
happen,  their  expanfive  force  mufl  be  fucceflively  diminifh’d,  as  is  mani- 
feft  to  any  one :  And  therefore,  they  are  eafily  rais’d  aloft  by  the  incum¬ 
bent  elaftic  air. 

Ti«  bubbles  not  6.  Some  one  may  perhaps  affirm,  that  thefe  bubbles  do  not  confifl  of 

ïf  eight  of  the  ex-  air  alone,  but  likewife  of  aqueous  particles,  to  which  alfo  are  often  added 
i^euiiiclty?  by  ffilphureous  or  faline  particles :  And  that  hence  we  gather  that  thefe  cannot 
be  propell’d  upwards  fo  eafily,  nay  not  at  all  by  the  circumambient  air, 
tho’  confiderably  elaftic,  and  tho’  the  elaflicity  of  the  air  of  the  bubble  be 
weaken’d ;  becaufe  the  weight  of  the  aqueous  and  terreflrial  parts,  with 
which  the  bubbles  are  involved,  is  an  obllacle.  But  this  objection  is  of 

no 
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ro  «reit  weight :  For,  the  force  of  the  air  protruding  upwards  thole  m.xt 
bubblesls  not  afcrib’d  to  the  «eight  of  the  exhala*  apart;  but  rjh.efiy 

to  !ts  eWficity^  a^we  av^am  y  downward’Sj  it  does  allo  prefs 

ändptrüde  ÄiÄ  B«  t 

Änot  to  affert,  as it  is  a thing 

fwelhnpndbrealung  of  a  bladder  that  which  diffufes 

from  the  conftttution  of  its  p^,  or^  imen  >  that  the  preffive 

‘f  Io7theW^arifmg  from  its  elafticity  is  far  greater  than  from  that  of 
force  the  jur  ar  g  .  WQod)  and  other  more  fenfible  bodies,  which 

its  innate  ’  arifino-  from  their  elafticity  is  far  greater 

T  brt°/™to’nSy  Whence  it  is  immediately  concluded, 
S?  2 ÄSan  thefe  mixt  bubbles,  is  by  its  elafticity 
that  the  air,  o  J=>  fame  upwards,  and  that  with  a  great  force,  till 

able  to  propel  and  theupper  air;  which  the  higher  it  is,  has 

«hi«™  do  poo- 

dulous  therein. 
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Chemical  Gold,  or  the  Tranfmutation  oj  the  bafer  Metals  into 
Gold.  By  Philip  Jac.  Sachs  i  Lewenheimb  From  the  M.f- 
cellanea  Naturas  Curioforum.  An.  i.  Dec.  i.Obf.  17.  p.  65. 

<T ranßated  from  the  Latin. 

wVipthpr  anv  other  sold,  befides  that  which  nature  agatnft  tranfma-o 

ÏT  is  ftill  a  difpute,  whether  any  orner  gui  ,  entirely  tarion’  fromths 

nremres  in  the  bowels  of  the  earth,  can  be  produc  d  by  ait,  e  y  imrofturcslnlt. 

E :Sto  natural  gold,  or  much  more  noble  than  it,  as  the  ph.lofo- 
fimilar  to  natu  g  •  would  have  it?  There  are  a  great  many  who 

phere  by  fiie  and  t  P  ■  reafons,  and  from  the  mftances  ot 

f Volutions  of  gold  and  ftlver 

fo  many  jmpoft  >  ftir  thefe  metals,  and  impregnate  them 

wooden  flicks,  wit^whichW^ey  folutions  of  gold  and  ftlver  : 

StWs  mak^n  nk  of  |old  and  ftlver,  with  which  they  infcribe  on  paper 
Se  matter  to  be  reduced:  Others  inftead  of  fand,  fprmkle  with  calx  of 

Issafaf! 

ogf°  soldi 

filver:  Others  inftead  of  cQmmon  mercury  take  ^  ©  befides 
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befides  many  other  methods  which  importers  have  contriv’d,  and  which 
are  rehears’d  by  Crugnerns %  Kir  ehe  fa  and  Michael  Mejerus ,  who  in  his 
examen  of  chemical  cheats,  defer ibes  above  29  other  impofturesc. 

;;  1  Such  as  deny  the  tranfmutation  alledge  the  great  difagreement  amono- 
s  chemifts  themlelves  about  its  proper  matter,  while  fome  learch  for  it  in 
fulphur;  others  in  vitriol ;  others  in  mercury,  fixt  in  a  mafs  of  alum  ; 
others  in  arfenic;  others  in  an  uncommon  mercury,  fuch  as  the  returning 
fun  in  the  month  of  March  diftufes  every  where,  and  which  is  to  be 
gather’d  ripe  in  the  month  of  O  Hoher*-,  and  fome  even  in  cheaper  mate¬ 
rials  :  Hence  Kircher  e  would  chufe  the  mean  way,  and  neither  affert  the 
impoffibility  of  tranfmutation,  nor  even  that  it  is  perform’d  in  the  manner 
alchemirts  iuppole,  fo  as  to  be  genuine  and  much  more  noble  and  pure 
than  the  natural  gold  ;  and  he  rejects  that  operation  of  the  ftone,  which 
conlifts  in  calcination,  in  the  reparation,  conjunction,  putrefaction,  coa¬ 
gulation,  cibation,  Sublimation,  fermentation,  circulation,  and  in  fine, 
projection  of  the  four  elements :  But  againft  this  opinion  of  Kircher ’ 
Solomon  de  Blawenflein f,  as  alfo  Valerianus  Bonvicinusz  have  written  with 
great  acrimony.  But  Zwolffer h  oppofes  Kircher  with  greater  moderation. 
Many  on  the  contrary  aflèrt  the  tranfmutation  as  a  certainty ;  and  they 
attempt  to  teach  its  preparation.  'Joh .  Dan.  Mylius 1  gives  us  a  catalogue 
of  tnem  from  the  Arabs ,  Greeks,  Spaniards ,  French ,  Italians ,  Englijh  and 
Germans.  And  P.  Borellus k  enumerates  their  writings. 

It  is  not  my  defign  to  fet  up  for  umpire  in  this  difpute,  nor  do  I  adduce 
the  teftimonies  of  part  ages  and  the  inftances  of  Raymond  Lully ,  Arnoldus 
de  Villanova ,  Paracelfiis ,  Sendivogius ,  Anton.  Bragadinus ,  a  Venetian ,  Previ¬ 
ous,  Purnhei ferus  and  others,  who  are  faid  to  have  made  chemical  gold; 
feeing  in  our  curious  age  fome  very  certain  experiments  were  made,  out¬ 
weighing  the  reafons  adduced  to  the  contrary  ;  and  the  prefenting  thefe  to 
the  reader,  may,  it  is  hop’d,  be  acceptable,  as  they  are  taken  from 
authentic  accounts. 

(  Dan.  Sennertus 1  fays  that  the  other  metals  may  be  reduced  into  gold,  a 
thing  that  has  been  often  prov’d  in  our  days  ;  and  what  Alexander  Seaton , 
a  Scotfman,  has  done  at  Cologne ,  Baße  and  other  places,  is  very  well  known; 
on  which  head  may  be  feen  the  hirtory  of  the  tranfmutation  of  metals  by 
Kwai chis  de  Hogelande,  and  the  writings  of  Andr.  Lib  avius,  which  he  pub¬ 
lish'd  in  defence  of  the  art  of  tranfmutation. 

I  o  derogate  from  the  teftimonies  of  fo  many  excellent  perfons,  fays 
Cornelius  Martinusm ,  of  Antwerp,  who  in  their  writings  folemnly  affirm, 

that 
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that  they  had  feen  with  their  very  eyes,  and  not  only  felt  with  their 
I  nd  but  that  they  had  accomplilh’d  the  tranfmutation  of  one  metal  into 
another,  would  fern  to  be  afting  the  part  of  an  imprudent  perfon,  and 
not  that  of  a  philofopher.  When  in  a  public  d, (putat, on  this  Con, dm 

Martinus  refuted  by  many  arguments  the  notum' °^e  *°ne^ad 
nnhleman  ftandin»  up  in  the  company,  order  d  coals  and  lead  to  l. 
broierht  him-,  and  in  the  prefence  of  Martinus  and  others,  throwing  a 
S  fmfture  into  the  fus’d  metal,  by  means  of  it  he  tranfmuted  the 
melted  ead  into  gold;  and  upon  this  Martinus  recanted  his  turner  opinion”. 

toh  Bap  Zvan  Helmonf  confeffes  of  himfelf-,;  I  am  obliged  to 
.  Sieve  the  ftone  that  makes  gold  and  fiber,  becaufe  at  different  times 
.  S  my  own  hand  I  made  the  projedtion  of  one  grain,  I  think  upon 
,  fome  thoufand  grains  of  hot  quickfilver;  and  to  the  admiration  of  many 
«  were  prefent,  thebufinefs  fucceeded  in  the  fire,  as  books  dopromife. 

:  Th«  ftranger^  who  gave  me  the  gold  (for  he  gave  me  about  half  a 
,  2rain  with  which  I  tranfmuted  nine  ounces  and  three  quarters  ot  quick- 
.  &  had  at  leaft  fo  much  of  it,  as  was  fufficient  to  tranfinute 
*  200,000  pounds  into  gold.’  He  confirms  the  lame  thing  m  his tre^ 
de  vita  sterna*  towards  the  end  ;  and  more  fully  m  his  treatife,  entitul 

^rffiToÄin  was  fent  to  Prague  to  the  Emperor  Ferdinand  UL 
with  which  three  pounds  of  mercury  were  converted  into  gold  .  The 
fim-v  is  more  accurately  told  thus  by  others;  the  nobleman,  who  in  tne 
prefence  of  his  Imperial  Majefty  reduced  with  one  grain  of  the  powder,  mer- 
into  göld,  wPas  call’d  Richthaufen,  and  whom  the  Emperor  made  a 
y  •  i  i  nf  T)p  Caos  From  this  tranfmuted  golci  his  impc.- 

fill  Majefty  order’d  toftrike  a  medal  with  particular  inferiptions  on  each 
c  ^  .  An  one  fide  the  figure  of  a  naked  young  man,  with  a  fun  initea  o 

hand 

“JA 

grav  a  in  Drais,  a  jj  •  necher\  Oedipus  chymicas* .  ln 
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there  liv’d  one  La  Bufar diere  in  the  houfe  of  a  certain  nobleman  (fup- 
4  pos’d  to  be  the  Count  de  Schlick )  at  Prague  ;  this  man,  falling  ill  and  at 
4  the  point  of  death,  writ  to  his  acquaintance  De  Caos ,  and  begg’d  of 
4  him  to  come  to  Prague ,  as  foon  as  poffibie;  but  the  Tick  man  died  fome 
4  hours  before  De  Caos  came,  and  after  his  arrival  enquiring  whether  he 
4  had  left  any  thing,  the  mafter  of  the  houfhold  ihews  him  a  certain  pow- 
4  der,  entrufted  to  his  care,  tho’  he  did  not  know  its  ufe.  This  powder 
4  was  carried  off  by  ftealth  by  De  Caos ,  and  with  it  he  made  feveral  pro- 
4  jedions  ;  the  drft  0f  which  was  made  in  the  prefence  of  the  late  empe- 
4  ror,  who  caus'd  ftrike  a  medal  of  this  gold,  on  one  fide  of  which  was 
4  the  character  of  mercury,  and  on  the  reverfe,  the  day  and  year  it  was 
4  druck.’  This  far  Monconnys ,  who  in  the  defcription  of  the  medal  which 
he  had  not  feen,  differs  from  Zwölfter,  who  was  an  eye-witnefs,  and  confe- 
quently  is  of  greater  credit  in  his  account  of  it. 

Befides,  Monconnys u  was  told  at  Rat  ft  on  by  Count  de  Par ,  chamberlain 
to  the  late  emperor,  that  an  unknown  perfon  had  offer’d  the  emperor  a 
little  of  a  powder  that  remain’d  at  the  bottom  of  a  fmall  box,  which  pow¬ 
der  along  with  the  box,  being  put  on  a  fufed  mafs  of  equal  parts  of  mer¬ 
cury  and  filver,  exhibited,  without  burning  the  box,  fo  ftrong  a  tin&ure, 
that  after  that  extraordinary  red  mafs  was  broken  and  cut  thro’,  it  inter¬ 
nally  exhibited  a  great  many  red  veins  like  blood,  an  indication  that  the 
powder  was  frill  too  ftrong.  After  re-fufing  that  mafs  with  the  addition  of 
new  matter  of  the  fame  weight  as  at  firft,  all  that  was  converted  into  gold 
was  upwards  of  24  carats  in  refped  of  colour.  This  perfon  had  receiv’d 
.the  powder  from  another,  and  therefore  he  knew  not  the  fecret  of  pre¬ 
paring  it. 

The  fame  Count  de  Par  told,  that  at  another  time  a  certain  old  man 
came  to  the  emperor,  and  brought  him  a  little  of  a  certain  powder,  and 
begg’d  that  it  might  be  tried,  becaufe  he  believ’d  it  would  poffibly  be  of 
fome  ufe.  The  emperor  orders,  that  he  fhould  return  within  three  days; 
and  upon  tiying  the  powder,  eight  ounces  of  mercury  were  converted  into 
perfect  gold:  Upon  which  the  emperor  order’d  to  bring  the  man,  but  by 
this  time  he  was  gone,  and  never  after  feenw. 

Strobelberger,  an  apothecary  at  Rat  ft  on,  told  Monconnys  how  a  certain 
merchant  of  Lübeck ,  (who  but  little  applied  himfelf  to  merchandifing,  but 
was  mafter  of  the  art  of  fixing  and  converting  lead  into  gold )  gave  Guftavus 
Adolphus ,  king  of  Sweden,  a  mafs  of  gold  of  100  pound  weight,  of  which 
the  king  order’d  to  coin  ducats ;  and  to  diftinguifh  them,  on  one  fide  was 
the  king’s  effigies,  and  on  the  reverfe,  the  royal  arms,  with  the  chemical 
characters  of  fulphur  and  mercury  on  each  fide :  And  from  the  above-men- 
tion’d  apothecary  Monconnys  had  one  of  the  pieces.  The  merchant  after 
his  death,  tho’  for  many  years  before  he  had  given  over  trade,  and  tho* 

he 
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he  was  never  fuccefsful  in  it,  left  an  eftate  of  17,000,000  crowns*.  I 
mvfelf  had  a  prefent  made  me  of  one  of  thefe  ducats  by  Ludmtcus  de Schon- 
and  mark’d  with  the  characters  of  fulphur  and  mercury,  of  which  1 
Ite  given  argute,  as  alfo  of  that  other  of  the  bhhop  of  Mentz ;  that  not  Fis. ,  >«• 

only  die  truth  of  what  was  faid  might  appear,  but  that  if  the  hke  coin 
ftiould  happen  to  fall  into  the  hands  of  others,  they  might  be  able  to  dif- 

mGe*z^ Frederick  de  Greifendem,  archbifhop  of  Mentz,  order'd  to  coin 
ducaXm  mercury  converted  into  gold,  and  they  are  mark  d  w.th  the 
Sa  of  mercury,  as  in  the  figure,  and  fuch  a  one  I  have  m  my 

m&s  the  projeftion,  made  by  De  Cnos  in  the  prefence  of  the  empe¬ 
ror  he  perform’d  another  before  the  great  vicar  ot  Mentz  and  the  arch 
bilhoo  himfelf ;  and  this,  as  the  elector  himfelf  told  Monconnys,  he  effedted 
withall  the  precautions  which  philofophers  ufually  employ  m  luch  an 
operation :  He  took  a  fmall  pill  hke  a  lentil,  prepar  d  from  that  powc  e 
wkh  »um  tragacanth,  that  uniting  together  they  might  the  better  cohei  , 
he  roll’d  up  this  pill  in  wax,  which  he  put  into  the  bottom  ot  the  crucible, 
and  la  d  upon  it  four  ounces  of  mercury,  and  put  it  into  a  fire  ot  fuppre- 
ffion  After  a  ftrong  blaft-heat  for  half  an  hour,  upon  removing  the  coals, 

®e  gold  was  feen  fjd,  yet  with  very  red  rays,  which  am  otherwrfe  com. 

mon?v  green.  He,  therefore,  thought  that  the  gold  was  ftiU  too  enerous , 
and  that  therefore,  it  was  neceffary  to  take  it  down  by  the  additional 
filver  The  eleftor  himfelf  threw  in  fome  bits  of  filver  •,  and  after  a  p-r - 
fed  fufion  when  it  was  pour’d  into  the  ingot,  there  was  a  beautiful  mas 
of  gold ^  buT  which  was^ found  fomewhat  acrid,  the  caufe  of  which  De 
Caof  afcrib’d  to  the  fmell  of  brafs,  which  happen’d  to  be :  found  m  tire  ingo^, 
rhar  therefore  it  was  very  proper  to  fend  it  to  the  mint  0  .  ’  ,  , 

which  it  was  very  beautiful  and  fweet ;  and  the  warden  of  the  mint  affirm  d, 

Thar  he  Tever  fL  a  more  beautiful  piece,  that  it  was  above  24  ca.ats  ; 
lïwhatTgreaX  to  be  admir’d  is,  how  that  acidity  could  be  taken  oft 

Sid“  Ä  hf  his  Oedipus Oymicus'  does  alfo  confirm  this  very  things 
fit  -fanfeterfon  Jays  b  Jvho  ^ave  the  tincW  to  ^  empemr  Ferdjnd 
<  repeated  the  fame  thing  ten  years  ago  at  Mentz,  ‘“‘he  pretence  o  the 

.  eleftor  and  other  great  perfonages,  in  a pretty  , 

X  warden  of  the  mint  there,  who  coin’d  ducats  of  this  gold,  can  teltny. 

thrlimiX  o1  goU  mX  fem^'^ounds^  mer^\  and  that  upon 


gold 
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In  what  manner  an  unknown  perfon,  meanly  drefs’d,  and  pretending  to 
be  born  in  the  north  of  Holland ,  came  December  27,  1666,  to  Job.  Fre¬ 
deric  Helvetius* s  houfe  at  the  Hague ,  and  gave  him  a  bit  of  powder,  as  big 
as  a  rape-feed  *,  with  which,  roll’d  up  in  wax  and  thrown  into  fix  drachms 
of  melted  lead,  the  lead  was  tranfmuted  into  gold,  the  fame  Helvetius  re¬ 
lates  in  a  treatife,  entitul’d  Vitulus  Aureus  b.  This  gold,  put  into  the  hands 
of  BoreliuSi  general  affayer  of  the  mint  in  Holland ,  and  examin’d  by  quar- 
tation,  was  found  fo  extraordinary,  that  it  ftill  tranfmuted  fome  part  of  the 
filver  thrown  into  the  gold  in  the  affay. 

The  honourable  Mr.  Murray ,  in  a  letter  to  Monconnys c,  dated  Augujt 
17,  1664,  likewife  teftifies  that  prince  Rupert  had  it  from  the  prefent 
eleófcsr  of  Mentz ,  that  the  projeótion  of  gold  was  fuccefsfully  perform’d  in 
his  prefence  ;  and  that  the  fame  prince  Rupert  had,  in  1662,  given  to  Icing 
Charles  a  large  piece  of  gold,  made  at  Infpruck  by  the  fame  perfon,  who 
gave  the  powder  to  the  eleftor;  and  this  ftory  Mr.  Murray  mention’d  in 
the  prefence  of  MoncQnnys ,  as  alfo  the  afifay  he  had  made  of  the  gold  by 
the  king’s  orders. 
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'he grand  principle  of  Optics ,  Catoptrics ,  and  Dioptrics.  By  G. 
G.  L.  From  the  Adla  Eruditorum  An.  1682.  p.  185. 

Franßated  from  the  Latin. 

The  common  npHE  primary  hypothefis,  common  to  thefe  fciences,  and  from 
lies,  catoptrics,  JL  which  every  direction  of  the  rays  of  light  is  geometrically  determin’d, 
a»d  dioptrics.  may  be  this  j  light  comes  from  the  radiant  to  the  point  to  be  enlightned 
in  the  eafleft  way  poflible  *,  which  way  is  in  the  Hrft  place  to  be  determin’d 
with  refpeft  to  plain  furfaces,  but  it  is  accommodated  either  to  concave  or 
convex  furfaces,  taking  in  the  confideration  of  their  plain  tangents:  Yet  I 
have  here  no  regard  to  fome  irregularities,  which  probably  take  place  in 
the  generation  of  colours  and  in  other  extraordinary  phenomena,  which  in 
optical  practice  are  not  regarded. 

The  way  of  a  d:-  Hence  in  fimple  optics  the  direft  ray  comes  in  the  fhorteft  direót  way 
Fig.r3?Pkte hi.  from  the  radiant  C,  to  the  point  to  be  enlightned  E  ;  namely,  the  medium 
remaining  the  fame,  that  is,  in  the  right  line  C  E. 

35ÄS  »  In  cat0Ptrics  the  angle  of  incidence  C  E  A,  and  of  reflexion  DEB,  are 
tiut»f  reflexion,  equal :  for,  let  C  be  the  radiant,  D  the  point  to  be  enlightned,  and  AB  a 
plain  fpeculum,  the  point  E  of  the  fpeculum  reflefling  the  ray  to  D  is  fought; 
I  fay  it  is  fuch,  that  the  whole  way  CE  +  ED  is  the  fhorteft  of  a  if  or 
ftioi  ter  than  C  b  T  L  D,  if,  to  wit,  any  other  point  I1  of  the  fpeculum  were 
taken :  This  fhall  be  obtain’d,  if  E  be  taken  fo,  that  the  angle  CEA  and  DEB 


are 
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are  equal,  as  is  plain  from  geometry.  Ptolemy ,  and  others  of  the  ancients, 
have  employ’d  this  demonftration ;  and  it  is  extant  both  in  Heliodorus 
Laribus  and  other  authors. 

In  dioptrics,  the  fines  of  the  complement  E  H  and  EL  of  the  angles  of  £ 

incidence  C  E  A  and  of  refraftion  GEB  have  always  the  fame  ratio,  which 
is  reciprocal  to  the  refiftence  of  the  medium’s^  Get  I E  be  air,  E  k  water,  retcaftioa. 
or  "lafs,  or  any  other  medium  denfer  than  air,  the  radiant  in  air  C ,  the 
radiand  under  water  G ;  the  way  of  the  ray  is  fought,  or  that  E  be  the- 
point  in  the  furface  of  the  water  AB  that  refrafts  the  ray  coming  from  L 
to  G  this  point  E  fhould  be  fo  taken  as  to  be  the  eafieft  way  pofnble : 

Now  in  different  medium’s  the  difficulties  of  the  way  are  in  the  compound 
ratio  of  the  length  of  the  ways,  and  of  the  refiftence  of  the  medium  s. 

Let  the  ri°ht  lines  m  and  n  reprefent  the  refiftence.  with  refpect  to  right, 
the  former  that  of  air,  and  the  latter  that  of  water-,  the  difficulty  of  the 
wav  from  C  to  E  will  be  as  the  rectangle  under  C  E  and  m  -,  from  E  to  G, 
as  the  redlangle  under  EG  and  n:  Therefore,  that  the  difficulty  in  the - 
wav  C  E  G  may  be  the  lead  poffible,  the  fum  of  the  redtangles  CE  x#  + 

EG  X  «  lhould  be  the  lead:  poffible,  or  lefs  than  C  F  X  m  +  i'  G  X n ; 
affuming  any  other  point  F  befides  E,  E  is  fought  :  Since  therefore  tne 
points  C  and  G,  as  alfo  the  right  line  AB  are  given  in  pofmon  ;  we  Hull, 
therefore,  call  the  right  lines  perpendicular  to  the  plane  CH,  c-,  and 
GL,f;  and  H L,  which  is  alfo  given,  h :  But  EH,  which  is  fought,  we 

fhall  call  y ;  and  E  L  will  be  h-y,  andCEtheVcc  +yy,  which  we  fhall 
call  p,  and  EG  will  be  the  “Jgg  +  yy  —  a  by  +  hh,  which  we  fhall  call  q: 
in  v'(f+vi  +  n  'T?  +yy  —  2 hy  +  hb,  (or  mp  +  nq )  lhould,  therefore, 
be  the  leaft  quantity  poffible  -,  and  that  it  may  be  fuch,  y  is  fought.  By 
my  method  de  maximis  fcf  minimis ,  which,  above  all  others  hitherto  known, 

Srpriftngly  contradis  the  calculus,  at  firft  fight,  and  almoft  without  any 
calculation,  it  appears,  that  mqy  will  be  equal  to  np-,  h-y,  or  np  to mq, 
as y  to  h-y,  or  the  reftangle  CE  X  n  to  the  redlangle  EG  X  m,  as  EH 
to  EL:  Therefore,  fuppofingCE  and  EG  equal,  «  the  reliftence  of 
water  in  refpea  of  light  will  be  to  m  the  refiftence  of  air,  as  LH  me  In. - 
of  the  complement  of  the  angle  of  incidence  CE  A  in  air,  to  EL,  the 
fine  of  the  complement  ot  the  angle  of  refraftion  GEB  in  water,  or  the 
fines  of  the  complements  will  be  in  the  reciprocal  ratio  of  the  refiftence  of 
the  medium’s,  which  was  the  thing  afterted:  If,  therefore,  EL  m  one 
inftance,  or  experiment,  be  found  to  be  f  of  ELI,  it  wil  be  alfo  m  all 
others,  wherever  C  and  G  are  taken,  the  former  in  air,  the  latter  in  glais ; 
if  E  be  in  air  and  G  under  water,  E  L  will  be  -J  of  EH  nearly.  .  . 

We  have,  therefore,  reduc’d  ail  the  laws  of  rays,  verified  by  1  p  "  mention^!  abifvc 
to  pure  geometry  and  calculation  -,  by  employing  one  prmapie  only,  tak  acW  ft™ 
from  the  final  caufe,  if  you  rightly  confider  the  " :  f F°r’ "^“e$r 
the  ray  proceeding  from  C  confider,  how  it  may  in  the  eauelt  manner 
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arrive  to  the  points  E,  D,  or  G  -,  nor  is  it  of  itfelf  referr’d  to  them  •,  but 
the  Creator  of  the  univerfe  has  fo  form’d  light,  that  from  its  nature  that 
beautiful  phenomenon  fhould  arife  :  They,  therefore,  greatly  err,  to  ufe  no 
harfher  expreflion,  who  with  Des  Cartes  rejeft  final  caufes  in  phyfics  ; 
feeing  befides  the  occafion  of  admiring  the  divine  wifdom,  thefe  caufes  like- 
wife  furnifh  us  with  a  very  beautiful  principle  for  finding  the  properties  of 
thofe  things,  whofe  more  intimate  nature  is  not  hitherto  fo  clearly  known 
to  us  -,  that  we  may  be  able  to  ufe  the  proximate  efficient  caufes,  and  to 
explain  that  machinery  the  Creator  has  employ’d  to  produce  thofe  effedts, 
and  to  obtain  his  ends :  We  hence  alfo  underhand,  that  the  thoughts  of 
the  ancients  upon  thefe  things  are  not  fo  defpicable,  as  fome  moderns 
hold:  But  it  feems  probable  to  me,  that  thefe  great  geometricians, 
Snellius  and  Fermat ,  men  very  converfant  in  the  geometry  of  the  ancients, 
have  transferred  to  dioptrics  the  method  the  ancients  us’d  in  catoptrics ; 
and  indeed,  I  lufpedt,  that  Snellius’ s  theorem,  which  Ifaac  Voßus  adduces 
from  his  three  books  of  optics,  which  were  notpublifh’d,  was  difcover’d  by 
a  method  almoft  fimilar,  tho’  I  think  not  with  fuch  eafe  of  calculus,  as  I 
have  here  employ’d:  But  that  it  follows  from  my  calculation,  I  fhall  thus 
F‘s' 3'  at£!l '  ihew :  Let  the  circle  CBG  be  defcrib’d  from  the  centre  E  with  the  radius 
EC  or  EG,  and  let  CE  meet  its  tangent  at  B  produc’d  in  V  and  EG  in 
T  •,  let  the  eye  be  in  C,  and  the  objedt  which  is  feen  under  the  water  in 
T,  and  the  point  T  will  appear  to  be  in  V  j  becaufe  we  feem  to  fee  it 
along  the  right  line  CEV :  Yet  fince  we  really  fee  it  by  the  broken  line 
CET,  it  is  plain  that  EV  is  the  fecant  of  the  angle  of  incidence  CEA, 
or  its  equal  VEB;  and  that  ET  is  the  fecant  of  the  angle  of  refradtion 
GEB-,  but,  from  a  known  propofition  in  trigonometry,  the  fecants  are 
reciprocally  as  the  fines  of  the  complement-,  therefore,  diredtly  E  V  is  to 
ET  as  EL  to  EH,  or  ( by  our  theorem )  as  m  to  n :  The  eye  C,  therefore 
being  in  a  different  medium  than  the  objedt  T,  the  apparent  ray  E  V  in 
the  medium  of  the  objedt  ( water )  to  the  true  ray  E  T  in  the  fame  medium 
of  the  objedt  (water)  as  w,  the  refiftence  of  the  air,  the  medium  of  the  eye, 
to  the  refiftence  of  water,  the  medium  of  the  objedt  j  which  ratio,  as  it 
is  always  the  fame,  the  medium’s  remaining  the  fame,  the  ratio,  there¬ 
fore,  between  the  true  ray  E  T  and  the  apparent  ray  E  V  will  be  always 
the  fame,  which  was  Snellius’ s  theorem. 

The  res fou  \ihy  in  the  fame  manner  feeing  the  ratio  of  E  L  and  EH,  the  co-fines  of 
the  angles  of  rc-  the  angles  or  retraction  and  incidence,  is,  according  to  us,  reciprocal  to 
<^ncè°are  pro'por-  the  refiftence  of  the  medium’s ;  it  will  always  be  the  fame,  which  is  Des 
exphi lfd'by  D«  Cartes  theorem  ;  tho’  his  opinion  about  the  refiftence  of  medium’s  be  diffe- 
a.ntcs.  rent  from,  nay  contrary  to  mine :  Wherefore,  not  without  reafon,  does 

SpleiffiuSy  a  man  very  converfant  in  thefe  ftudies,  upon  obferving  this 
coincidence  of  conclufions,  doubt  whether  Des  Cartes ,  when  in  Holland, , 
had  not  feen  Snellius ’s  theorem  ;  for,  he  obferves  that  it  was  a  common 

thing 
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thing  with  him  to  omit  the  names  of  authors,  and  he  gives  his  vortices  as 
an  inftance,  at  which  Jordanus  Brunus  and  Job.  Kepler  had  hinted  in  fuch 
a  manner,  that  they  feem  to  have  only  wanted  that  term:  Acid  to  tins, 
that  Des  Cartes  fetting  about  to  demon  ft  rate  this  theorem  by  his  own  fkih, 
fell  into  great  difficulties  :  For,  becaule  he  law  that  the  ray  Ch,  carried 
from  air  into  water,  is  there  refradted  in  EG,  and  thus  towams  tue  per* 
pendicular  E  K,  and  therefore,  render’d  more  fimilar  to  that  ray  (  whole 
action  is  ftronger)  namely  the  perpendicular  ray,  he  fufpected  tuut  mu 
with  lefs  refiftence  in  water,  or  glafs,  than  in  air  :  Whereas  fuppofing  tue 
contrary,  which  is  much  more  agreeable  to  reafon,  and_  employing  our 
principle  of  the  eafieft  way,  we  may  arrive  at  the  lame  conc.uuon. 
Whence  Fermat  rightly  gather’d,  that  Des  Cartes  had  not  given  the  true 
realon  of  his  theorem  i  and  likewife  the  comparifon,  by  which  he  endea¬ 
vours  to  illuftrate  his  explication,  is  but  little  to  the  purpofe.  Let  me 
ball  A,  running  on  a  fmooth  table  BC,  in  the  place  iA  meet  in  the 
middle  of  its  courfe  part  of  the  table  D  E,  cover’d  with  tapeftry,  when  it 
will  run  flower  in  2  A :  In  the  fame  manner,  therefore,  he  thimm,  tnat 
glafs,  or  any  other  folid  body,  lefs  hinders  the  rays  ol  light  than  an,  whicn 
is  not  fo  fmooth  *,  but  (not  to  mention  that  the  parts  of  watei  are  fuffi- 
ciently  yielding,  according  to  Des  Cartes  himfelf)  it  is  fufficient  to  conu- 
der  that  the  ball,  when  it  comes  from  2 A,  after  having  pafs  d  over  the 
tapeftry  DE,  again  comes  to  a  fmooth  part  of  the  table  in  3  A,  and  cannot 
there  recover  its  former  celerity,  which  it  had  in  iA,  btfoie  it  met  the 
tapeftry*,  yet  fince  the  ray  of  light  does  again  enter  from  a  greater  relifting 
medium  into  a  lefs  refilling  medium  fimilar  to  the  firft,  and  recovers  its 
former  ftate  *,  and  fuppofing  that  the  furfaces  of  two  fimilar  medium  s,  to 
wit,  the  firft  and  the  laft,  be  parallel  planes,  it  may  receive  a  direction  by 
the  latter  refraction,  parallel  to  that  which  it  had  befoic  the  former  m- 
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Yet  the  manner  in  which  Des  Cartes  explains  both  reflexion  and  refrac- 
tion  of  light,  in  imitation  of  the  motion  of  other  bodies,  leems  to  oe  retraftion  and  re- 
worthy  of  his  genius,  and  not  to  be  rejected  but  only  amended:  For,  as  bat  a- 

to  reflexion,  he  ffiould  have  in  the  firft  place  explain’d,  why  any  ball  as  I,  ™^plate  u, 
falling  along  the  perpendicular  IE  on  the  plane  AB  is  from  thence  re¬ 
flected:  For,  we  obferve  that  fome  bodies,  namely  inch  as  are  foft,  are 
not  equally  reflected,  the  true  caufe  of  which  reflexion  is  the  elaftictfy 
either  of  the  ball  or  plane,  or  both ;  for,  an  elaftic  plane  will  yield  a  fmall 
matter,  as  we  obferve  a  ftretch’d  membrane  or  inflated  bladder  do  to  a  fal¬ 
ling  pebble*,  and  indeed,  it  will  yield  fo  much  the  more  as  the  Broke  is 
ftronger*,  and  reftoring  itfelf  with  fo  much  the  greater  force,  it  reflects  the 
impinging  body  towards  the  fame  parts,  and  with  the  celerity  it  came: 

For,  tho’  Des  Cartes  could  not  bear  this  explication  of  reflexion,  advanc  d 
by  fome  of  his  cotemporaries,  as  appears  from  his  letters,  yet  at  t.ns  u«y 
VOL.  I.  5.  P  lt 
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it  is  verified  both  by  reafon  and  by  experiments.  Since,  therefore,  the 
K»g.  3.  Plate  hi.  ball  comes  from  C  to  E  in  the  right  line  CE,  and  confequently  with  a 
motion,  compounded  of  two  others,  to  wit,  the  horizontal,  as  Cl  or  HE, 
by  which  it  comes  from  CH  to  IE,  and  the  perpendicular  as  C H  or  IE, 
by  which  it  comes  from  C  i  to  H  E,  both  beginning  at  C  and  terminating 
in  E:  And  as  the  furface  AB  does  not  oppofe  but  is  parallel  to  its  hori¬ 
zontal  conatus ,  coming  into  E  from  C  H  towards  I E  in  the  right  line  C I 
orHE;  it  will,  therefore,  retain  unchang’d  both  the  celerity  and  direction 
of  its  horizontal  motion  •,  and  the  lame  fpace  of  time  it  fpent  in  coming 
from  C  H  to  I E,  it  will  likewife  fpend  in  coming  from  E I  to  R  D,  fup- 
pofmg  the  intervals  between  CH  and  I E,  as  alfo  between  I E  and  R  D  to 
be  equal :  But  the  perpendicular  motion,  whereby  it  came  from  Cl  to 
HE,  retaining  its  velocity,  will  be  chang’d  into  the  contrary  direction, 
that  it  may  fpend  as  much  time  in  which  it  may  return  from  E  R  to  ID; 
fince  therefore  ER  is  equal  to  EH,  and  RD  equal  to  C  H,  the  triangles 
CEIE  and  DRE  will  be  fimilar  and  equal;  and  confequently,  the  angle 
DEB  will  be  equal  to  the  angle  CEA.  All  this  will  be  more  manifeft, 
if  we  fuppofe  the  ruler  CID  parallel  to  the  lurface  AB,  and  retaining  its 
parallelifm  thro’ CE1  and  DR  to  impinge  on  AB  in  HR,  while  in  the 
mean  time  a  ball  in  the  ruler  C I  is  carried  from  C  to  I :  Whence  in  reality 
the  whole  compound  motion  of  the  ball  will  be  in  the  diagonal  C  E  ;  but 
the  ruler  C I  D  reflected  by  the  folid  furface  AB  will  return  with  the  fame 
celerity,  and  by  the  fame  way  it  came,  and  in  an  equal  time  will  again 
come  to  CID  ;  while  in  the  mean  time  the  ball  continuing  its  motion  in 
the  ruler,  has  advanced  with  the  fame  celerity  ;  and  therefore,  in  the  fame 
time  arrives  from  I  to  D  thro’  ID  =  to  Cl :  For,  the  celerity  remaining 
the  fame,  equal  lpaces  are  run  over  in  equal  times-:  The  ball,  therefore, 
with  a  motion  compounded  of  its  Own  motion  upon  the  ruler  thro’  I D 
and  that  of  the  ruler  along- El,  to  wit,  returning  from  HR  to  CD,  will 
be  carried  from  E  to  D  along  the  right  line  ED. 
w,efrr,fHor.how  In  crIci'  to  explain  refraction,  we  are  to  confider  that  the  greater  re¬ 
fitting  medium  to  light  (yet  without  opacity)  feems  to  be  that  which 
more  hinders  the  diffufion  or  diftribution  of  light  thro’  more  parts  of  the 
medium;  and  it  may  be  call’d  lefs  illuminable:  For,  the  nature  of  light 
endeavours  to  diffuie  itfelf.  On  the  contrary,  by  how  much  more  the 
light  equably  affects  the  parts  of  the  medium  it  illuminates,  or  commu¬ 
nicates  its  force  to  a  greater  number  of  infenfible  particles  of  the  illumi¬ 
nated  place,  the  medium  will  be  the  more  illuminable,  and  lefs  refill:  light : 
Whence  the  more  folid  and  final  1  the  parts  of  the  medium  affeóted  by 
light  are,  or  the  lefs  fpace  they  leave  between  them  for  another  heteroge¬ 
neous  matter,  not  affe&ed  by  light,  the  medium  will  be  faid  to  be  The 
more  illuminated:  But  it  appears  from  mechanical  principles,  that  the 
lame  ftroke,  imprefs’d  on  feveral  bodies  at  the  fame  time,  communicates  a 

lefs 
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lefs  force  to  each  than  if  the  ftroke  had  been  given  to  one  of  them  :  It 
will,  therefore,  happen  that  in  a  medium  which  more  refills  the  diffufion 
of  light,  or  which  is  affeded  in  a  lefs  ntnftber  of  its  parts,  each  part  is  lb 
much  the  more  ftrongly  affeded  in  a  more  illumjhable  medium  more 
parts  are  affeded,  but  weaker  and  with  a  more  languid  imprefs’d  llroke : 
AfTuming  now  the  motion  of  the  ballinftead  of  tlrte  ray,  and  fuppofing  the 
ball  coming  from  G  to  E,  there  to  impinge  on  a  medium,  which  fhall 
retard  its  celerity  or  impetus  in  a  fefquialteral  ratio,  fuppofe :  If,  therefore, 
in  a  minute  of  time  it  comes  from  G  to  E  in  the  former  medium  KE  ; 
in  the  new  medium  E I  the  fame  ball  will  come  from  E  to  C  in  a  minute 
and  a  half,  fuppofing  EC  and  GE  to  be  equal  in  whatever  point  C  is. 

But  fince  the  furface  AB  that  feparates  the  medium’s  fhall  not  oppofe  the 
horizontal  celerity  in  G  K,  L  E  and  die  parallels  thereof  upon  the  balls 
firft  entering  into  the  new  medium  E  I,  or  in  the  very  point  E  (  for,  the 
horizontal  motion  EEH  only  grazes  along  the  feparating  furface  AB ) 
but  in  the  firft  moment  of  its  entering  or  in  the  point  E  ( confidering  the 
ball  as  indefinitely  fmall  like  a  point,  as  rays  themfelves  are  ufually  confi- 
der’d  without  breadth)  the  inclination  of  the  line  CE  is  to  be  prefer. tly 
determin’d :  It  is,  therefore,  to  be  taken  at  the  very  firft  •,  fo  that,  in 
refped  of  the  horizontal  motion,  the  velocity  may  remain  the  fame,  and 
fuch  as  it  was  affum’d  at  the  beginning  of  its  ingrefs  into  the  new  medium, 
fuchit  remains  therein:  The  ball,  therefore,  while  it  went  in  the  former 
medium  from  G  to  E,  had  abfolv’d  in  a  minute  of  time  with  the  horizon¬ 
tal  direction,  the  interval  G K  or  LE  ( between  G  L  and  KE)  it  now  in  a 
minute  and  a  half  of  time,  in  which  it  fhould  move  from  E  to  C,  will 
accomplifh  in  the  fame  horizontal  diredion  the  interval  EH  or  IC,  (com¬ 
prehended  between  El  and  HC,)  which  ought  to  be  fefquialteral  of  the 
former  LE;  becaufe  the  horizontal  velocity  remaining  the  fame,  which  is 
not  changed  by  refradion,  the  fpaces  are  as  the  times  :  EH,  therefore,  is 
to  E  L  in  the  aired  ratio  of  the  times,  or  the  reciprocal  ratio  of  the  cele¬ 
rities  or  refiftences ;  for,  we  have  fhewn  in  the  cafe  of  the  light,  whole 
diffufion  is  impeded  by  the  refiftence  of  the  medium,  that  the  velocity  or 
impetus  increafes  according  to  ghe  refiftence,  and  languishes  according  to 
the  greater  facility  of  diffufing  itfelf  in  each  part.  On  the  contrary,  that 
the  ray  recovers  its  force,  and  confequently,  its  diredion,  when  again  it 
comes  into  a  medium  where  there  is  a  lefs  diffufion,  and  more  rays  are 
employ’d  in  impelling  a  fewer  number  of  parts-,  and  this  recovery  Dts 
Cartes ,  as  we  mention’d  above,  could  not  explain  by  his  companion  o», 
the  tapeftry,  or  any  other  rough  body. 
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Dffcription 
®f  a  fiftulous  ore 


Of  the  Iron-works  at  Malmitz  near  Sagan  in  the  Principality 
of  Glogau  in  Silefia.  From  the  Breflaw  Collection,  Sep¬ 
tember  1717.  Clafs  IV.  Art.  III.  p.  61. 

Tranßated  from  the  High-Dutch. 

inflantes  of  the  f’T’t  HE  preparing  iron  from  the  ftone  at  Malmitz  is  indeed  no  new  work: 
growth  of  iron-  ■  But  as  not  ]ong  fince  a  fiftulous  ore  of  iron  was  obferv’d  among  it, 

fuch  as  fome  time  before  was  alfo  found  at  Laufnitz ,  and  according 
to  Aldr ovandus  in  his  Mufeum  metallicum  at  Sagan ;  where  ore  is  dug, 
and  the  grooves  afterwards  fill’d  up  with  earth,  in  ten  years,  good 
ore  may  again  be  found  therein  *,  and  as  Stanifl.  Rein.  Acxtelmeier a  relates 
of  the  ifiand  Elba,  near  Florence ,  that  in  like  manner  iron  grows  there  ;  fo 
that  in  ten  years,  there  is  again  as  much  iron  as  was  at  firlt  taken  out. 

This  fiftulous  ore  of  iron  is  of  a  yellow  brown  caft,  pretty  hard,  and 
a  finger  thick,  and  long  more  or  lefs,  and  of  fuch  a  form  as  Aldrovandus 
in  his  Mufeum  metallicum b  reprefents,  and  calls  ftaladlites  fiftulofa :  But 
whether  our  ore  may  be  thus  denominated,  can  remain  no  doubt,  as  it 
alfo  runs  from  a  trunk  into  branches  ;  and  like  the  ofieocolla  of  Maflaw , 
or  the  arborefcent  fofiil  found  there  in  the  fand  c,  it  alfo  runs  into  the 
drain’d  iron-ftone,  and  may  be  likewife  had  in  entire  pieces,  if  the 
brittlenefs  of  the  ore,  before  it  is  harden’d  by  the  air,  do  not  hinder,  or 
rather  if  it  is  not  fpoil’d  by  the  heedleflhefs  of  the  workmen:  And  mixt 
in  fmall  pieces,  along  with  the  common  iron-ftone,  and  commited  to  the 
furnace,  it  gives  good  iron,  only  that  on  account  of  its  ftubbornneft  it  is 
fomewhat  hard  to  run. 

Tfflimonies  Aldrovandus  undoubtedly  borrow’d  the  remark  about  the  growth  of 
«r thL'ofe8' owth  iron  from  an  author  alledged  by  Hennelius  d,  who  fpeaks  to  the  following 
purpofe  *,  4  George  Agricola ,  a  man  converfant  in  metals,  and  greatly 
4  {kill’d  in  metallurgy,  and  of  extraordinary  diligence  and  learning,  ex- 
4  prefsly  affcrts  ite  :  And  Jodocus  Willichius  on  Tacitus's  Germania ,  as  alfo 
4  Petrus  Albinus  in  his  Chronicon  Mifnne  metallicum f,  teftify  the  fame  thing*, 
4  and  Georgius  FabriciusZ  relates,  that  iron  dug  up  in  Silefia  is  fupplied  by  a 
4  new  increafe ;  and  that  the  earth  and  the  trunks  of  trees  do  in  that  increafe 
4  acquire  the  matter  of  iron,  at  the  firft,  like  a  kind  of  thick  liquor,  which 
4  is  afterwards  more  and  more  hardened’.  And  this  Hennelius  himfelf 
muft  have  believ’d,  fince  a  little  before  he  writes*,  4  the  iron  which  is 
4  dug  up  out  of  the  meadows  of  Silefia  near  Sagan ,  is  again  in  ten  years 
4  fupplied  by  a  new  growth,  and  again  dug  up ;  in  the  fame  manner,  as 

the 

a  Idea  bcrmon.  cor  ref  pond.  p.  159.  b  Lib.  i.p.  143 

c  Vide  Leon.  Dav.  Hermanni  Mafslographia, part  2.  cap.  ii.  p.  182.  lin.  188. 
d  Silefiographta  renovata  cap.  3  p.  340.  Ed.  Vratifl.  1704.  quarto. 
e  De  Feter,  id  nov, Metallis,  lib.  2,  cap.  15.  *  Tit.  7.  g  Obf,  Metal,  cap.  8. 
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4  the  iron  of  the  ifland  Elba ,  the  lead  of  the  Monte  Fefulano ,  and  the 
«  copper  near  Apollonia  in  Dalmatia :  So  that  there  is  always  a  conflant 
‘  fupply  of  iron.’  The  account  we  had  of  this  Malmitz  ore  is  as  follows : 

‘  the  grooves,  out  of  which  the  ore  is  dug,  are  again  fill’d  up-,  but  that 
‘  earth  yields  no  iron-ftone,  it  is  rather  the  fubtile  irony  fubftance,  which 
‘  along  with  the  fand  is  wafh’d  from  the  ore  and  paffes  through  the  fieve, 

‘  that  yields  the  ftone  i  this  irony  matter  fuccefiively  begins  to  ruft,  fo 
‘  that  in  five  or  fix  years  they  may  there  dig  again  •,  yet  the  matter 
‘  is  not  fo  good  as  what  has  been  a  growing  for  feveral  years  together  : 

‘  And  it  is  alfo  ealy  to  conclude,  that  it  is  not  fo  tradable  as  the  old  ftone 
‘  much  lefs  yield  fuch  a  quantity  as  the  old  Malmitz  ore,  which  is  reckon’d 
4  the  beft  of  all.*  Now  as  in  this  manner  the  generation  of  this  ftone  is, 
according  to  the  above-mention’d  authors,  not  fufficiently  confirm’d 
by  the  above  account,  it  is  very  poftible,  that  the  above  defcrib’d  fiftulous 
ore  was  at  one  time  or  other  taken  for  trees  and  branches  of  trees  tho’ 
we  are  not  alfo  ignorant  of  what  fome  authors  have  maintain’d  about  the 
truth  of  this  mutation,  and  that  not  without  fome  grounds11. 

The  place  where  this  iron-ftone  is  found  in  greateft  plenty  is  in  the  terri-  An  account  of 
tory  of  Malmitz ,  which  lies  in  the  principality  of  Glogau ,  a  mile  from  the  pace  where 
Sprottau ,  and  two  miles  from  Sagan :  the  country  is  very  marfhy  and  " ferows 
deep,  with  alders,  wild  pine  and  birch  trees  up  and  down  and  the  mine 
itfelf  is  two  large  miles  in  compafs:  They  dig  up  the  iron-ftone  imme¬ 
diately  underthe  green  fod;  and  the  only  inconvenience  is  that  the  workmen 
cannot  go  deep  enough,  on  account  of  the  water  that  pours  in  from  above, 
and  the  great  number  of  fprings  :  Thefe  fprings  yield  a  very  fine  water 
for  drinking,  yet  it  has  a  ftrong  mineral  tafte  of  the  iron-ftone:  The 
cattle  hereabouts,  which  drink  of  it,  receive  not  the  leaft  harm  by  it: 

The  corn  in  a  very  dry  feafon  cannot  thrive  fo  well  on  account  of  the 
hot  mineral  bottom and  when  the  feafon  is  too  wet,  it  fuffers  as  ufually 
in  other  fields  :  The  trees,  which,  as  was  mention’d  above,  grow  here  of 
various  kinds,  tho’  they  ftrike  deep  root  in  this  iron-ftone,  are  not  in  the 
leaft  hurt  by  it. 

Of  this  iron-ftone  the  ponderous  is  the  beft,  and  in  particular  the  (wVrenK 
entirely  light-blue,  which  appears  like  fmalt,  and  is  pretty  tender:  There 
are  alfo  pieces  found  among  it,  as  hard  as  a  pyrites ,  but  of  little  ufe,  except 
for  yielding  a  flux  in  the  fmelting.  This  ftone  dug  in  the  pit  is  pafs’d 
thro’  a  fieve,  brought  into  a  heap,  meafur’d,  and  from  thence  carried 
to  the  iron-cinder,  in  an  open  place  behind  the  forge :  As  much  of  the 
ftone,  as  they  defign  to  ufe,  is  brought  to  the  fmelting-houfe,  and  laid 
on  gradually,  after  firft  mixing  lime  with  it,  that  it  may  thereby  give  a 
light  and  good  body,  and  that  the  iron  may  obtain  its  proper  temper ; 
the  fmelting  is  perform’d  in  the  following  manner.  d  hey 

h  Viele  Joh.  Georg.  Liebknecht  difeurfus  de  deluvio  maxim,  occafione  itfventi  nuper  in 
(mit a tu  Laubacenß  &  ex  mir a  metamorpbofi  in  mineram ferri  mutati  ligni. 
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T1«  futnace 
where  the  iron 
^ure  is  run. 


The  quantity  of 
•fhme  «orkM  m  a 
year  uncertain. 


They  firft  make  a  platform  (helving  againft  a  brick  wall,  over  which  a 
wide  flew  is" built,  and  behind  which  the  bellows  hang,  but  under  thefe  k 
a  trench  for  letting  out  the  f coria  or  flag:  This  fhelving  part  has  a  pit  in 
the  middle,  and  over  this  they  hang  the  nofe  of  the  bellows  in  fuch  fort, 
that  the  ore  fhall  not  be  expofed  to  too  ftrong  a  blaft ;  into  this  pit  are  fhot 
coals,  and  over  thele,  layers  of  coals  and  iron-ftone,  and  fire  fet  to  them, 
and  coals  fhot  in  till  the  ftone  run  ;  and  in  five  or  fix  hours  after  they  fhoot 
in  coals  and  iron-ftone  gradually,  till  the  pit  below  is  pretty  full  of  the 
imelted  fluff  ;  and  then  the  iron  lies  as  a  fpongy  unfluxile  mafs  at  the  bot¬ 
tom,  after  firft  removing  the  coals  from  the  top  of  it,  and  the  air  hasaccefs 
to  it,  and  it  is  heav’d  a  little  up,  that  the  fleoria  Handing  on  it  may  run  off 
thro’  the  tap-hole  into  the  trench  under  the  bellows,  the  remaining  mals  is 
heav’d  out  with  levers,  and  roll’d  to  the  forge,  which  is  hard  by;  where 
with  a  ftrong  fwing  it  is  laid  on  the  anvil  under  the  hammer,  which  being 
untrigg’d,  it  is  beat  fo  long  till  it  becomes  a  fiat  round  piece,  as  large  as  an 
ordinary  hat,  and  an  hand-breadth  thick  ;  by  the  firft  blows  the  mafs  is  not 
only  wedged  clofe  together,  but  it  is  made  plentifully  to  difeharge  the 
fleoria  ftill  remaining  in  it ;  and  in  this  cafe  the  workmen  muft  be  very 
cautious  they  are  not  burnt  by  it.  This  fiat  piece  is  afterwards  cut  into 
long  pieces  by  means  of  the  fame  hammer,  and  put  into  a  fmith’s  forge, 
which  is  hard  by,  and  compleatly  divided  and  hammer’d  into  plates. 
They  fometimes  alfo  pour  water  upon  it  to  make  it  fmooth  and  glolfy  ; 
and  laftly  the  mark  of  the  place  is  ftruck  on  it,  and  it  is  weighed  and 
expos’d  to  fale. 

The  quantity  workt  in  a  year  cannot  fo  properly  be  afeertain’d :  For, 
the  feafons  are  not  alike,  fometimes  there  is  a  hard  winter,  fometimes  a 
great  deal  of  water  ;  and  again  too  little  water  :  So  that  many  times  for 
lbme  weeks  together,  and  in  very  long  hard  winters  they  cannot  work  a 
quarter  of  a  year.  The  quantity  of  iron-ftone  properly  requifite  to  one 
cake  or  pig  is  not  always  the  fame  :  For,  according  as  the  ftone  is  pre¬ 
par’d,  more  or  lefs  of  it  is  us’d  ;  but  when  the  ftone  is  pure  and  good, 
to  one  pig  they  ufe  1 8  buddled  quarters,  Breflaw  meafure,  from  which 
they  obtain  about  twro  centners  of  pure  iron.  It  is  fent  to  the  principality 
of  Glogau  and  Sagan ,  as  alfo  to  Poland  and  Saxony ,  where  it  fells  well,  as 
of  this  kind  of  iron  it  is  found  to  be  the  tougheft. 


A  mcnrwwul  fecn 
in  the  harbourof 
■Ctfmh.igen. 


Of  the  Mermaid ,  &c.  By  Thomas  Bartholin.  From  the  Mifcellanea 
Natura  Curioforum.  An.  i.  Dec.  i.  Obf.  23.  p.  85. 

Franflated  from  the  Tat  in. 

HERE  was  a  report  of  a  mermaid  appearing  near  the  harbour  of 


T 


^  Copenhagen  in  the  fummer  of  1669  :  And  there  were  a  great  many 
fpeólators  on  our  fhore,  who  faithfully  related  what  theyhadfeen;  yet  they 

differ’d 


of  Germany,  &c.  i  r  g 

differ’d  as  to  the  colour  of  the  hair ;  fome  aflerting  it  to  be  red,  others 
black :  They  all  confirm’d  that  fhe  had  a  human  face  without  a  beard,, 
but  a  forked  tail,  which  is  different  from  that  whofe  difieótion  I  have 
given  in  my  hifiorice  rariores ,  fome  of  whofe  bones  I  Fill  keep  :  For,  the 
tail  of  this  confifted  of  an  unform’d  mafs  of  flefh,  as  I  have  there  reprefented 
ita,  unlefs  we  fhould  take  it  for  a  diftindt ion  of  fex  or  age  :  But  it  is  of  the 
fea-calf  kind.  The  apparent  difference  of  the  hair  probably  depends  on 
the  different  fituation  of  the  body,  and  the  different  incidence  of  the 
folar  rays. 

As  the  extent  of  water  and  fea,  in  refpedt  of  the  earth,  was  fo  vaft  and  The  great  num_ 
capacious,  the  number  of  the  inhabitants  of  the  fea  muft  likewife  have 
been  in  proportion,  and  the  fpecies  of  fifhes  themfelves  have  been  much 
more  numerous  than  thofe  of  birds  or  terreftrial  animals  •,  on  which  account 
water  animals  mull  have  a  variety  of  forms,  and  likewife  a  refemblance  to 
other  things:  Whence  we  fee  that  fea-animals  even  refemble  celeftial 
things,  as  there  are  fifhes  call’d  from  their  refemblance  Luna  and  Stellar. 

In  the  ocean  at  the  Equator  there  are  flying  fifhes,  who  fkim  the  air  and 
make  their  way  to  Flips:  There  are  fea-hawks  and  fea-fwallows :  In  the 
fea  there  are  likewife  innumerable  fpecies  of  trees  and  fhrubs,  and  fillies 
that  take  their  denomination  from  plants,  as  urtic <e  and  paftinaca:  There 
are  others  refembling  artificial  things,  as  wheels,  fwords,  faws,  needles, 

&c.  There  are  alfo  in  the  waters,  animals  analogous  to  lions,  cows,  horfes,. 
dogs,  rhinoceros,  wolves,  oxen,  and  calves :  And  why  fhould  we  doubt, 
that  animals  refembling  men  may  not  be  found  therein  ;  fince  fo  many  eye- 
witneffes  concur  in  this  :  For,  if  on  land  there  are  animals  produced  expre- 
fXing  the  external  form  and  geflures  of  men,  tho’ deftitute  of  perfect  reaion 
as  is  plain  in  monkeys  and  wild  men,  mention’d  in  curious  relations ;  and 
if  there  is  fuch  a  creature  as  the  ourang  outang  from  Angola ,  which  was 
made  a  prefent  to  Frederic  Henry,  prince  of  Orange,  and  deferib’d  and 
delineated  by  Fulpius* ;  and  likewife  a  wild  woman,  covering  her  face 
with  her  hands,  fhedding  tears  plentifully,  fighing  and  expreffing  other 
human  adlions,  except  fpeech,  and  deferib’d  by  Jacob.  Bontius L  ,  why 
might  not  the  ocean,  the  fruitful  parent  of  prodigies,  produce  fuch  like  fea- 
animals ,  and  which,  for  the  molt  part,  aie  comprehended  unde,  the  lea- 
calf  kind  ? 

The  ancients  call’d  thefe  pifciform  men,  Fritons  .  Among  me  moderns  pjfriesreffmfciing. 
Alexander  ab  Alexander '  mentions  a  Frit  on,  feen  in  Spain  and  Epire :  And  ^*1 

Scbottus,  in  his  Phyfica  Curiofa \  makes  mention  of  many  others  from  ljtyrf  their  ^ 
different  authors5.  Geßierus h  alio  deferibes  a  merman,  which  Imcalls^a 

fea-monk,  becaufe  of  the  refemblance,  and  alfo  another,  with  a  bifhop  s 

mitre  j 


a  Cent.  2.  hiß.  ii.  *  Lib.  3.  obf.  56.  p.  275.  c  Lib.  5-  hiß  or.  Indor,  medic.- cap.  32. 
Plin.  lib.  q.  Paufan.  lib.  g.  e  Lib.  3.  Gen.  D.  cap.  8.  f  Lib.  3.  tap.  3.  |  302,  Jeq.. 
Majol.  dier.  canic.  colloq.  9.  p.  349.  Nierenberg  lib.  5.  hiß.  nat.  tap.  14.  Scal’g.  Lxert.  22b. 
iz.  h  Hiß.  animal,  marin,  or  d.  1.2.  de  cetis  f.  1.74. 
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mitre  •,  yet  authors  differ  in  their  deicription  of  them,  while  fome  make 
them  end  in  fifh-tails  ;  and  others  give  them  human  feet :  And  fuch  was 
that  merman,  who  perfectly  refembled  a  man,  with  feet  and  a  long  beard, 
and  in  1019  was  feen  walking  on  the  fea  by  the  counfellors  of  Denmark 
on  their  return  from  Norway  to  Copenhagen ,  and  carrying  a  bundle  of  grals 
under  his  arm,  but  allur’d  by  a  gammon  of  bacon,  tied  to  a  rope,  he  was 
dragg’d  into  the  fhip  •,  but  when  he  fpoke,  and  threaten’d  to  fink  the  lhip 
unlej's  he  was  let  go,  they  again  fuffer’dhim  to  jump  into  the  lea,  according 
to  the  relation  of  Job.  Philip  Ahelinus ';  unlefs  we  fhould  chule  to  reckon  him 
rather  a  Demon  than  a  natural  Triton  ;  becaufe  ol  his  lpeech  and  predictions. 

Such  hllies  of  the  female  fex  are  call’d  Sirens  nor  is  the  thing  entirely 
re™,  ami  that  fabulous,  tlio’  their  finging  be  fo.  Of  the  Siren ,  or  mermaid,  feen  by 
Theodorus  Gaza  on  the  fhore  of  the  Peloponnefus ,  Alexander  ah  Alexander 
and  Schott  us 1  make  mention;  and  this  laft  diftinguifhes  Nereids  from 
Sirens,  and  reckons  thofe  of  the  number  of  Nereids ,  which  have  human 
feet,  luch  as  is  that  mention’d  by  Johnfion m.  In  1403  in  a  lake  in  Hol¬ 
land  was  taken  a  mermaid,  thrown  in  there  by  the  fea,  fhe  fuffer’d  herfelf 
to  be  cloath’d,  and  would  eat  bread  and  milk,  and  learn’d  to  lpin  from  the 
cliffaff ;  yet  fhe  always  continu’d  mute  :  That  mermaid  which  was  taken 
in  Denmark ,  and  which,  according  to  Bartholin 11 ,  could  fpin,  fpeak,  and 
foretell  future  events,  is  rather  to  be  reckon’d  a  Demon.  Other  mermaids 
end  in  tails,  and  in  their  upper  part  either  exactly  refemble  a  woman  or  in 
part  only :  Of  the  firft  kind  was  that  feen  by  Capt.  Smith  in  New-England 
in  1614,  which  ftory  is  related  by  Job.  Lud.  Godofredus °,  and  by  Georgius 
Stengelius  in  Ms  treatife  de  Monßrisp.  This  Capt.  Smith,  being  fcarce  a 
pike  length  from  the  fea,  elpied  a  mermaid  fwimming  towards  him ;  fhe 
was  extremely  handfome  ;  her  eyes,  nofe,  ears,  cheeks,  mouth,  neck,  fore¬ 
head,  in  a  word,  all  her  countenance  had  the  appearance  of  a  very  beau¬ 
tiful  young  woman;  her  hair  was  of  an  azure  colour,  and  flow’d  down  her 
fhoulders ;  all  below  the  navel  had  the  appearance  of  a  fifli :  Yet  there  are 
mermaids  reprefented  in  fomewhat  a  different  manner  by  fome  authors, 
and  which  differ  but  little  in  their  upper  parts  from  a  woman.  Bartholin q 
relates  from  Bernardinus  Gennarus\  that  in  the  vaft  river  Cuama,  near  the 
cape  ol  Good  Hope,  there  are  mermaids,  which  in  their  middle  upper  part 
relemble  a  human  form  with  a  round  head,  but  immediately  join’d  to  the 
thorax  without  a  neck,  and  exactly  like  a  woman  in  their  ears,  eyes,  lips, 
and  teeth ;  and  that  upon  preflmg  their  breads  there  runs  out  a  milk. 
Kit  eher r  relates,  that  at  certain  times  of  the  year  fuch  fifhes  of  a  human 
form  are  taken  in  the  Eaft-India  fea  :  At  the  Vaffayas  and  Philippine 

iflands 


>  7W.  Europ.  Tom.  I.  ƒ  «.  3  2 1 .  k  Lib.  3.  Gen.  D.  cap.  8.  1  l.  a.  c.  4.  p.  46< 
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I  Hands  according  to  the  relation  of  Didacus  Bobadilla ,  procurator  of  the  ft* 
iflands ;  and  that  they  are  call’d  Peche  Muger,  and  by  the  inhabitants 
J)uyon  ;  and  he  gives  them  a  round  head  join’d  to  the  trunk  without  any 
neck,  that  the  nofe  differs  from  a  human  nofe,  that  the  other  parts  are 
like  thofe  of  a  woman,  and  the  bread;  cover’d  with  a  white  fkin  that  their 
breads  are  not  flabby,  but  round  like  thofe  of  a  young  woman  •,  that  their 
arms  are  broad  where-withal  to  fwim,  but  without  any  fore-arms,  hands. 

To  thefe  things  agree  the  Triton ,  whofe  fkin  in  May  1647  Monconnys*  T.^s1lln0 
faw  at  Torre ,  a  town  and  harbour  on  the  Red  fea,  whcfe  woids  aie  to  tne  'l-nc 
following  purpofe  •,  ‘  thefe  Tritons ,  fays  he ,  are  large  fifties  as  big  as  a 
e  camel,  and  taken  in  the  Red  fea  •,  their  head  is  like  that  of  an  ox,  with 
4  a  tail  like  a  fifh  ;  the  reft  of  the  body  from  the  belly  upwards  is  like  a 
c  man,  or  rather  a  woman  (for,  they  are  of  both  fexes)  they  have  breaks, 

4  arms  and  hands  like  a  man,  only  that  their  fingers  are  webb’d  like  a 
4  goofe-foot,  or  a  bat’s  wing,  according  to  the  relation  of  thofe  who  law 
‘  them  ;  yet  I  afterwards  faw  a  hand,  but  without  the  fkin  .  The  fame 
Monconnys  faw  in  the  fame  place  the  fkin  of  a  mermaid,  which  was  ten 
foot  long,  and  thicker  than  the  hide  of  the  largeft  buffle,  and  haider  than 
wood,  of  which  they  make  targets  that  are  mufket-ball  proof,  as  aho 

foies  for  fhoes,  which  laft  thpee  years. 

In  1565  Chriftopher  Fürerks  de  Heimendorf v  faw  the  flan  of  a  mermaid  Another  at 

at  the  fame  Torre  hung  up  with  its  breads  and  navel,  the  aims  and  head 
bein0-  cut  off,  and  in  its  extreme  part  it  refembled  a  fifh.  With  this 
agrees  the  mermaid  differed  by  Peter  Paw ,  profeflbr^at  Leyden ,  and 
deferib’d  by  Bartholin" .  At  Prague  in  the  Emperor’s  treaiury  was 
fhown  the  hand  of  a  mermaid,  and  another  hand  at  Rome ,  in  Corvini  s 
Mufeum.  Kir  eher,  indeed,  denies  that  this  fifh  has  a  fore-aim  and  joints 
in  its  arms  and  hands :  Yet  Monconnys *,  together  with  Bartholin ,  allows 
that  it  has  a  radius  and  a  cubitus ,  tho’  very  fhort,  for  the  gi  eater  eafe  in 
fwimming,  and  fcarce  four  fingers  breadth  long,  and  that  the  compais^  of 

its  fhoulders  is  no  wider.  According  to  Petrus  Petrejus  de  Elefunday , tmy 
are  alfo  found  out  of  the  fea  in  frefh  rivers.  On  the  othei  fide  of  th>~ 
province  Lucomoria ,  fays  he,  which  is  at  the  extreme  confines  of  Mufcovy, 
in  the  large  river  Tachni,  the  Ruffians  relate,  that  there  are  fiflies  found 
there,  which  refemble  a  man  in  their  head,  eyes,  nofe,  mouth,  hands, 
feet,  and  other  members,  tho’  they  are  deftitute  of  fpeech  and  realon , 
and  that  they  are  very  delicious  to  eat.  ^ 

t  Voyng  Egypt.  Tom.  I.  p.  zqz.  ▼  Itiner,  ten.  SanEla.  p.m.  1 2z.  w  *• 
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Rules  toconferve 
heat  in  rooms. 


Rooms  built  of 
wood  V* armer 
than  thofe  of 
(lone. 


New  Rules  for  the  confervation  of  Heat  in  Rooms.  By  Emanuel 
Suedenborg.  From  the  Acta  Literaria  Sueciae.  Trimeftre  Secun¬ 
dum.  An.  1722.  p.  282. 

Fr (inflated  from  the  Latin. 

IN  northern  countries  heat  is  conierv’d  in  a  quite  different  manner  from 
what  it  is  in  thofe  that  are  more  foutheriy  ;  and  done  by  ftoves,  by 
help  of  which,  the  heat  in  charcoals  and  other  coals,  exhales  and  pene¬ 
trates  into  the  room,  and  fo  fills  it;  and  of  this  you  may  have  the  benefit 
all  day  long.  In  other  places  the  method  is  different :  But  I  would  incline 
to  furnifh  rules,  whereby  heat  may  be  conferv’d  in  fuch  rooms,  whofe 
ftoves  confift  of  plates,  &c. 

i .  Rooms,  built  of  wood,  are  warmer  than  thofe  built  of  ftone ;  that 
is,  walls  made  up  of  wood  fupply  a  greater  heat  than  ftone-walls  do  ;  the 
reafon  is,  becaufe  ftones  continually  exhale  fome  degree  of  cold,  which 
weakens  the  heat  that  approaches  the  walls :  Whence  the  more  ftone 
there  is  in  the  walls  of  any  room,  the  colder  it  is,  but  the  more  wood,  the 
warmer.  To  prove  this  by  experiments ;  put  a  large  ftone  into  the  firer 
and  you  will  prefently  obferve  the  fire  lofe  much  of  its  force  ;  becaufe  the 
cold  exhales  from  the  ftone :  And  thus  near  any  ftone  you  will  feel  it. 
always  cold  :  If  you  walk  upon  a  ftone  pavement,  in  fome  time  you  will 
feel  the  foies  of  your  feet  cold,  and  afterwards  the  cold  ftrike  to  your 
whole  body ;  and  if  you  fit  upon  a  ftone  for  a  quarter  of  an  hour,  you- 
will  feel  a  great  deal  of  cold:  Lay  a  piece  of  ice  either  in  the  corner  of. 
the  room,  or  under  the  table,  and  you  will  perceive  a  pretty  intenfe 
degree  of  cold  proceeding  from  it,  and  that  at  a  good  diftance  from  the 
ice:  And  the  quantity  of  this  exhalation  is  proportional  to  the  bignefs  of 
the  piece  of  ice. 

In  like  manner,  the  more  wood  there  is  in  a  room,  the  more  heat  it 
has  •,  fo  that  if  the  walls,  tables,  feats  and  other  things  be  of  wood,  they 
neither  diftufe  heat  nor  cold  :  But  upon  theaccelfion  of  theleaft  degree  of 
heat,  there  immediately  and  for  fome  time  after  exhales  an  infenfible  heat.. 
St^nc  walls  If  ftone-walls  be  wainfcoted  or  hung  with  tapeftry,  there  may  be  a 
warS' £ä if*'  greater  degree  of  heat  in  the  fame  room  than  if  the  walls  were  naked:- 
nsktd-  For,  wood  and  tapeftry  prevent  the  cold  from  exhaling  too  far  from  the 

ftone,  and  from  weakening  the  approaching  heat :  And  hence  by  means 
of  thefe,  heat  may  be  very  much  conferv’d. 

As aito  pniter’d  And  hi  like  manner  it  is,  if  ftone-walls  be  cover’d  with  a  thick  plaifter 
For,  the  plaifter  does  not  exhale  fo  much  cold  as  the  naked  ftone:  Whence 
it  not  only  abforbs  the  cold,  but  likewife  drives  it  back,  that  it.  fhall  not 
enter  the  room. 


The  more  wood 
;n  a  room,  the 
more  heat. 


ftone- walls . 


Walls,.  ' 
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mmmore^omandU^!lthè  ftone  is,  the  left  cold  it  emit*  and 
“ore  porouseiwoodTs,haod  llnZ  louring  in^b,°tte^  it 

coincrves the  .heat.  afe>  t[  contain  and i  conferve  heat  in  a 

room  better  than  thick  walls,  which  feems  to  contradfot  the  principles  of, w 
manv :  For,  they  imagine  that  the  thicker  the  ftone-wall  is,  the  better 
the  external  cold  is  kept  out  from  penetrating  thro  chinks;  but  lu,u 

people  do  not  confider,  that  an  intenfe  cold  exhales  from  the  very  ftones, 

and  the  more  fo,  the  thicker  the  walls  are  :  And  again  they  can  fcatc  ly 
be  warm’d  in  a  long  time.  And  experience  hkewife  teaches,  that  m 
places  where  there  has  not  been  a  fire  for  forne  time,  the  cold  exnali, 

From  the  walls  is  felt  for  a  long  time.  For  further  confirmation  oi  this, 
let  us  luppofe  that  the  glafs  of  the  window,  tho  it  be  very  thin,  be  of 
the  nature  of  ftone  ;  yet  ftill  no  cold  exhales  from  it,  becaule  it  is  thin. 

In  like  manner  a  piece  of  thinner  ice  has  a  left  degree  ot  cold  than  a 
thicker  piece  of  iceF  Whence  if  the  walls  confift  only  of  one  courfeo^ 
bricks,  the  room  is  renderM  warmer  than  it  it  was  built  of  the  ltronDelt 

ftT'The  left  compafs a  wainfcotted  room  takes,  the  warmer  it  is:  Hence 
a  fquare  room  is  warmer  than  a  round  one  •,  ancl  an  ooionD 

than  a  Iquare  one,  and  the  more  oblong  the  better.  .  .  ,  Thc  morf  that 

The  greater  fpace  in  the  flooring^  wdl^tet  the :  fire bu^  ^  SXiSSÄ 

fower  moms  am  warmer  than  higher  ones  both  becaufe  the  compafs  .f 
the  wall  is  but  final!,  as  becaufe  the  heat  does  not  afeend  fo  high,  for, 
the  heat  remains  under  the  cielings ;  the  contrary  happens  in  rooms, 

which  confift  of  naked  ftone-walls.  a  anci  t]ie  ti,c  d<*r  it. 

a  The  upper  parts  of  the  houfe,  the  more  clofe,  comp.  ,  uMy 

freer  of  cl  mks  they  arc,  the  better  is  the  heat  conferv’d  therein  ;  he 
rcafonis  that  the  heat  burfts  out  like  a  flood  :  But  it  is  otherwife  if  he 
chinks  be  in  the  lower  part  of  a  room  :  For,  the  heat  does  not  ,e  a», 
but  afeend:  Whence  no  heat  efcapes  through  the  lowet^parts^bu  ^ 

wind  and  the  external  cold  enter  chinks  there  are 

tipper  parts  to  go  out :  i  herefoie,  the  rule  is,  tn 

in  the  upper  parts,  or  the  more  compadt,  the  betten  ,  d  h  The  ef„p„ 

The  farther  a  chink  is  from  the  roof,  the  e harm  it  docs, 
left  heat  paffes  thro’  it ;  but  the  nearer  the  roof,  the  more.  win. 

The  higher  the  windows  are,  and  the  nearer  they  areto  herook  the  hea 
is  ccnfeivM  with  the  greater  difficulty,  and  vutverfa.  You  willolten  ^ ^  ,„c, 

Q__2 
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that  a  wide  and  pretty  large  chink  near  a  flooring,  caufes  no  wade  of 
heat. 

Direftiou*  in  a  Hence  we  are  to  mind  i.  That  the  joining  of  the  angles  in  wooden 

WUUuCn  DUuÄllig.  J  r 

buildings  be  well  executed,  and  mutually  fit.  2.  .1  hat  the  upper  joinings 
at  the  roof  be  on  every  fide  clofe.  3.  That  the  dove  be  very  clofe,  to 
wit,  that  the  plates  fit  exactly  to  their  places,  without  any  gapings. 
4.  That  there  be  no  opening  at  the  uppermod  part  of  a  window.  5.  Nor 
in  the  tipper  part  of  a  door.  6.  Whence  double  windows  and  doois  are 
bed.  7.  Doors  which  lead  into  any  cellar  or  lower  part  of  a  houfe,  draw 
a  great  deal  of  cold  air,  and  caufe  a  wind  in  the  adjoining  rooms. 


How  Vapours  a?id  other  Bodies ,  which  on  Account  of  their  Hoi - 
lownefs  float  in  the  Air ,  may  be  rais'd  therein.  By  G.  G.  L. 
From  the  Mifcellanea  Berolirienfia.  Tom.  I.  p.  123. 

Tranflated  from  the  Latin. 

Äbirof  1‘  WT  H  Y  vapours  are  rais’d  by  heat  is  no  inconfiderable  quedfon  ? 
water  and  include  y  y  And  among  other  things,  we  do  not  improperly  fuppofe  in 
SÄ*  and  hüw  ,  the(e  vapours  infenfible  bubbles  confiding  ofa  pellicle  of  water 

and  included  air  ;  luch  as  our  fenfes  fhow  us  in  frothy  liquors.  And 
when  a  young  man,  _  I  formerly  made  ufe  of  fuch  kind  of  bubbles  in  a 
phyfical  hypothefis  in  order  to  explain  a  great  many  things :  Such  a 
bubble,  therefore,  being  given,,  but  which  may  contain  air  rarer  than  the 
'  kcumambient,  it  is  poffible,  that  the  rarity  of  the  included  air  may 
have  gi  eater  force  than  the  weight  of  the  including  pellicle  of  water:  And 
jheicfore,  that  the  entire  bubble  may  be  lighter  than  circumambient  air 
of  equal  bulk,  whereby  the  bubble,  by  the  laws  of  hydrodatics,  will 
alcend  in  the  manner  as  a  clofe  vedel  of  iron  full  of  air  fhould  afeend  in 
water,  if  in  proportion  to  its  weight  it  have  a  fufficient  capacity  ;  nor 
is  tue  eladic  force  of  the  ambient  air  of  greater  force  in  this  cafe  than 
the  gravity  of  a  column  of  air  ;  becaufe  the  eladic  force  in  each  part 
a  two  fold  force  ari*es  f1'0™  the  gravity  of  the  column,  and  is  equipollent  thereto. 

'ad vend tkni£C  •  2j  r  hereLtlieije  offers  a  great  difficulty,  namely  that  the  circumambient 
an  ids  rare  than  the  included  air  feems  by  its  eladic  force,  as  if  it  would 
comprefs  the  bubble  ;  and  thus  the  included  air  will  become  of  a  denfity 
equal  to  that  of  the  circumambient  air:  We  are  here,  therefore,  to 
oblerve,  that  there  is  a  two-fold  force  in  air,  whereby  it  dilates  itfelf,  or 
pielerves  its  dilatation-,  the  one  innate,  the  other  adventitious.  The 
ormer  is  what  we  call  the  eladic  force,  which  exerts  itfelf,  not  only  when 
it  is  comprefs  d  into  a  lefs  compafs  than  ufual,  as  in  wind-guns-,  but 
iiRewile  in  our  common  air,  which  we  have  learn’d,  and  that  efpecially 
y  e  contrivance  of  the  exhauded  receiver,  formerly  difeover’d  by  that 

excellent- 
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excellent  perfon  Otto  Gueric ,  that  when  prefs’d  by  the  incumbent  air,  upon 
removing  that  preffure,  it  expands  itfelf,  if  no  other  air  be  equally  com- 
prefs’d,  or  any  other  impediment  hinder  :  For,  flaccid  bladders  are  ipon- 
taneou'ly  inflated  in  fuch  a  receiver,  nay  even  in  the  free  air,  if  they  are 
carried  from  a  valley  to  a  high  hill;  becaufe  thus  they  are  iefs  comprefs’d. 

3.  The  adventitious  expanfive  force  of  the  air,  which  fupplies  the  place  vvh«.t 
of  its  elafticity,  is  either  heat  or  fomething  dfe  analogous  to  heat  in  fermen- 11110114 
tation,  or  the  like  natural  operation.  Thus  it  is  poflible,  that  the  air 
included  in  the  bubble  and  rarer  than  the  circumambient  air,  may  yet 
maintain  itfelf  and  not  fuflrer  a  compreflion  from  it,  which  is  manifeft  to 
the  eye  by  the  experiment  of  thermometers  ;  and  the  greater  the  heat  is 

or  any  other  force  that  internally  dilates  the  air,  the  more  will  the  aqueous 
pellicle  be  extended  and  become  the  thinner :  But  here  a  new  queftion 
arifes,  namely,  how  fuch  bubbles  can  be  form’d,  feeing  the  heat  both 
of  the  included  and  circumambient  air  feems  to  be  the  fame  ?  I  anfwer,  that 
the  included  air  fhall  acquire  a  greater  degree  of  heat  than  that  which  even 
the  particles  of  the  external  air  have  ;  becaufe  the  circumambient  air  has 
both  a  greater  and  a  different  motion  from  the  bubble :  Whence  new  hot 
particles  thereof  continually  flowing  to  the  fame  bubble  like  a  hot  wind, 
communicate  a  new  degree  of  heat  to  the  pellicle,  and  thro’  it  to  the  in¬ 
cluded  air  by  the  continued  contadt  of  new  air,  as  we  feel  that  the  hand 
grows  either  warmer  or  colder,  if  mov’d  in  hot  or  cold  water,  than  if  it 
was  at  reft  therein  :  And  it  is  the  fame  thing,  if  the  water  be  mov’d 
about  die  hand,  and  not  the  hand  in  the  water ;  becaufe  many  aqueous 
particles  fucceffively  touch  the  fame  part  of  the  hand,  and  communicate 
their  quality  thereto.  From  this  principle  it  appears,  that  wine  in  a 
glafs-bottle,  fwiftly  mov’d  up  and  down  in  cold  water,  or  the  water  mov’d 
about  the  bottle,  is  the  fooner  cool’d. 

4.  Now  if  we  underftand  the  caufe,  why  the  bubbles  of  vapours  afcend, 
it  will  be  no  difficult  matter  to  explain  why  they  fall  down  again :  For, 
upon  the  heat  gradually  vanifhing,  the  bubble  will  be  comprefs’d  by  the 
circumambient  air;  fo  that  the  included  air,  upon  the  ceafing  of  the  ad¬ 
ventitious  dilatation,  fhall  return  to  a  like  denfity  therewith,  upon  which 
the  aqueous  pellicle  can  neither  afcend  in  the  air  nor  fupport  itfelf  therein,  no 
more  than  an  iron-veflel  can  float  or  afcend  in  water,  if  it  is  fill’d  therewith. 

5.  However,  it  is  poflible  and  it  ufually  is  fo,  that  the  vapours  that  are  By  a  ^aiinon  on¬ 
even  ready  to  fall  down,»  remain  a  little  fufpended  in  the  air,  in  the  fame  fcverU  bubbles» 
manner  in  which  duft  is  fuftain’d  therein ;  becaufe  air,  as  all  other  fluids, 

has  a  certain  degree  of  tenacity  or  cohefion  of  its  parts ;  fo  as  to  require 
fome  degree  of  force,  however  fmall,  to  break  thro’  it,  and  which  is  pro¬ 
portional  to  the  furface  of  the  body  which  is  to  break  thro’  it:  And  be¬ 
caufe  very  fmall  bodies  have  a  fmall  weight  in  proportion  to  their  furface,. 

yet  notwithftanding  their  weight,  they  often  remain  fufpended,.  and  they 

are: 
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are  only  tofs’d  up  and  down  by  the  motion  of  the  fuftaining  air :  The  fame 
thing,  therefore,  happens  to  bubbles  and  very  fmall  drops ;  but  if  a  great 
number  of  drops  concur,  which  is  done  by  that  very  toiling  and  motion, 
tney  coalefce  into  a  larger  one;  and  becaufe  the  furfaces  increafe  only  as 
the  fquares,  but  the  weights  as  the  cubes  of  their  diameters:  Hence  it  is, 
tnat  a  bubble,  or  drop,  by  growing  larger,  acquires  a  fufficient  force  to  fall 
down  ;  and  even  the  fuperior  bubbles  falling  on  the  inferior  ones,  coalefce 
with  them  and  become  bigger. 

6.  Befides,  from  the  fame  geometrical  reafon  the  contrary  arifes,  namely, 

-nin  a  fpecifi-  that  bodies>  reduced  into  the  form  of  a  vefiel  do,  on  account  of  the 
illy  lighter  li-  included  vacuum ,  float  or  afcend  in  a  liquor,  tho’  of  a  lefs  fpecific  gravity, 
as  appears  from  an  iron-veflel  in  water,  and  an  aqueous  pellicle  in  air.  I 
remember  fome  time  ago  at  Hanover ,  that  in  the  time  of  Duke  John  Fre¬ 
deric  the  people  flock’d  together,  as  if  it  were  fomething  miraculous,  that 
hen  fhould  float  in  water:  In  the  Duke*S  kitchen,  fituated  on  the  river 
Peina,  there  was  a  large  iron-pot  fatten’d  to  a  chain  and  in  a  great  flood  of 
this  river,  the  water  reach’d  the  pot  and  made  it  float  up  andLiown  there¬ 
in:  for,  from  Archimedes'  rule  it  appears,  that  if  a  vefiel  contain  a  weight 
of  watei  greater  than  its  own  weight,  it  \*dll  float  therein;  but  if  ftill 
greater  veffels  be  taken,  the  weights  of  the  veflels  increafe  nearly  as  the  fur- 
faces;  but  their  capacities  as  the  fohdities,  that  is,  the  weights  of  the  veflels 
are  as  the  fquares  of  the  diameters,  the  capacities  (and  confequently  the 
weight  of  water  they  can  contain)  as  the  cubes;  and  thus  by  auornentin^ 
the  capacity  of  the  vefiel,  the  weight  of  the  vefiel  is  immediately  over¬ 
come  by  the  weight  of  what  it  can  contain,  and  the  vefiel  may  float. 

SÏT  mL  Irom  PnnciPle  Francifcus  Lana ,  an  ingenious  jefuit,  in  an  Italian 
LWofmm.1  treatile,  en ti tui  a  prodromo  della  arte  Maefira ,  had  conceiv’d  hopes,  that 
fluTinair.and  a  brais-globe  might  be  made  of  fuch  a  capacity,  that  when  exhaufted  of 
air  it  might  afcend  and  float  therein ;  and  for  this  purpofe  he  was  of  opi¬ 
nion  that  1 6  feet  in  diameter  was  fufficient;  but  I  found  by  calculation 
that  we  mu  ft  have  a  globe  of  an  immenfe  bulk,  and  which  cannot  be  eafily 
prepar  d  by  human  fkill,  or  one  that  fhould  withftand  the  immenfe  force 
of  the  incumbent  air :  And  this  I  thought  proper  to  fhew  by  a  calculus  • 
becaufe  it  will,  at  the  fame  time,  appear  how  great  the  tenuity  of  aqueous 
particles  in  vapours  muft  necefiarily  be,  in  proportion  to  the  rarity  of  the 
included  air,  that  fuch  vapours  may  mount  upwards. 

8.  It  is  verified  by  experiments,  that  the  fpecific  gravity  of  water  is 
about  8  oo  times  greater  than  that  of  common  air:  But  let  us  fuppofe  it  to 
be  d  times  greater  than  the  fpecific  gravity,  or  the  denfity  of  the  air  included 
in  a  oubble  ;  and  that  the  weight  of  common  air  of  the  fame  bulk  with  a 
ouoble  Oi  tue  vapour,  of  which  we  are  treating,  to  bep;  let  the  centre  of 
t.ie  bubble  be  A,  and  A  d  the  radius  of  the  fphere  of  included  air,  but  AC 
the  ramus  ol  tae  lphere  of  the  whole  bubble,  the  fpace  of  included  air  will 

be 
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be  as  the  cube  of  AB,  the  fpace  of  the  whole  bubble  as  the  cube  of  AC, and 
the  fpace  which  the  pellicle  occupies  as  the  difference  of  thefe  cubes :  Let 
us  fuppofe  that  fpace  of  the  pellicle  to  be  to  the  fpace  of  the  whole  bubble 
as  i  to  r,  the  fpace  of  the  pellicle  will  be  as  the  cube  of  Cc,  which  is  equal 
to  the  cube  of  AC  —  the  cube  of  A  B :  Therefore,  the  cube  of  A  B  is  equal 
to  the  cube  of  A  C  —  the  cube  of  —  equal  the  cube  of  A  C  X  i  — T- 


equal  the  cube  of  AC  X  r-~'  And  therefore,  the  cube  of  AB  is  to  the 
cube  of  A  C  as  r  —  i  to  r.  But  the  weight  of  the  included  air  is  to  that 
of  common  air  of  equal  bulk  with  the  bubble,  or  to  p  in  the  compound 
ratio  of  the  volumes  ( of  the  cube  of  AB  to  tiie  cube  of  AC,  or  r  —  i  to  t  ) 
and  of  the  fpeciffc  gravities  (  i  to  d)  that  is,  in  the  ratio  of  r  —  i  to  rd: 
The  weight,  therefore,  of  the  included  air  will  be  p  X  r-^- :  The 
weight  of  the  including  pellicle  of  water  will  be  in  like  manner  to  the  weight 
of  common  air  of  equal  bulk  with  the  bubble  in  the  compound  ratio  of 
the  volumes  ( i  to  r  by  the  hypothefis)  and  of  the  fpeciffc  gravities  (  800 
to  i  by  experiments )  the  weight  of  the  pellicle,  therefore,  will  be  Ld?  • 
but  adding  the  weight  of  the  pellicle  to  the  weight  of  the  included  air, 
we  fhall  have  the  weight  of  the  whole  bubble,  which  will  be  — *  »  +8.°?j 

and  that  fhould  be  lefs  than  p  the  weight  of  common  air  of  equal  bulk, 
with  the  bubble,  that  the  bubble  may  afcend  therein  •,  and  r  —  1  -f  800  d 
will  be  lefs  than  rd:  And  therefore,  rd  —  r  will  be  greater  than  800 d—  1  •, 
and  therefore,  r  will  be  greater  than  -LLLzd,  0r  the  ratio  of  the  fpace  of 

the  bubble  to  that  of  the  pellicle  will  be  greater  than  800  d—  1  to  d—  1 : 
Whence  if  ^be  10,  or  if  common  air  be  10  times  denfer  than  the  included 
air,  the  ratio  of  the  fpace  of  the  bubble  to  that  which  the  pellicle  occupies 
will  be  greater  than  the  ratio  of  7999  to  9,  or  greater  than  888.777, 
to  unity-,  where  888  are  unities,  but  77  7,  CL.  is  a  decimal  fraction,  to 
«it,  dili  -A,  &V.  as  you  would  incline  to  be  more  exadt :  And 

5  10  ‘  ICO  1  I OOO 7  J  ......  r  T  ,  c 

therefore,  the  fpace  of  the  whole  bubble  will  in  this  cafe  exceed  that  ot 
the  aqueous  pellicle  upwards  of  888  times. 

9.  But  if  any  one  would  determine  not  only  the  ratio’s  of  the  fpaces  or 
volumes,  but  alfo  the  ratio  of  the  thicknefs  of  the  pellicle  to  the  radius  of 
the  fpherical  bubble,  that  is,  not  the  ratio  of  bodies  but  of  lines,  he  will 
have  occaffon  for  the  exrradtion  of  the  cube  root,  which  we  have  hitherto 
avoided:  For,  the  thicknefs  of  the  pellicle  is  to  the  radius  of  the  bubble, 

which  is  AC  as  AC  —  AB  to  A  C  but  A B  is  to  AC  as to  %  f  j 

The  thicknefs,  therefore,  of  the  pellicle  is  to  the  radius  of  the  bubble  as 

i  —  to  unity:  Befides  r  —  1  is  to  r  as  — ~  to  unity  •,  and  fince  r 

is  greater  than  \  will  be  lefs  than  4^;  and  i  will  be  greater 

than. 
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than  i  —  - 


800  d  - 

U 


or  than 


800  d  —  1  —  d  -f- 1 
800  d  —  i 


J' 


is  greater  than  w 7^d—  p  :  Therefore,  at  length  1  — 

°  BOO  d  —  I '  D 


or  than  J»-4- :  Therefore'^!* 

800  <2  -_i _  r  I 

V  r-  1 


,  or  the  thick. 

nefs  of  the  pellicle,  if  unity  exprefs  the  radius  of  the  bubble,  is  lefs  than  1  — . 
that  the  bubble  may  afeend  in  common  air. 

The  magnitude  10.  And  becaufc  by  a  like  calculus,  and  likewife  with  more  eafê,  it  may 
Ttäte1*  ül  be  eftimated  what  the  bignefs  and  thicknefs  of  the  metalline  fphere,  ex- 
!i  atTn^Lde!«!  haufted  of  air,  fhould  be  ;  fo  that  it  may  float  in  our  air,  I  fuppofe  the 
rlon  hy  calcu'  lpe<^iAc  gravity  of  the  metal  to  be  to  that  of  air  as  «  to  i:  And  as 
inftead  of  a  pellicle  of  water  we  ufe  a  hollow  metalline  fphere,  therefore, 

for  800  there  will  be  m  ;  and  inftead  of  there  will  be  ;  But 

as  upon  fuppofing  the  greateft  fenfible  exhauftion  of  the  fphere,  the 
denfity  of  the  air  remaining  in  it  may  be  reckon’d  none,  we  fhall  have  d 
(  a  number  exprefling  the  ratio  of  common  air  to  included  air  )  an  infinite 
number;  and  thus  md  —  i  will  be  =  md  ;  and  therefore,  inftead  of 


m  cl  -  d 
V'  A  —  1  ’ 


we  fhall  have 


md —  d 


111  d 


-,  or 


the  number  d  vanifhing,  by  which 


the  different  denfities  of  the  air  are  compar’d  *,  the  ratio  therefore,  of  the 
thicknefs  of  the  metal  to  the  radius  of  the  fphere,  will  be  lefs  than  the 

ratio  of  i  —  v  T  to  unity.  The  fame  thing  would  have  come  out,  if 
at  the  very  firft  we  had  neglected  the  weight  of  the  included  air,  nor  fhould 
we  have  occafion  for  an  infinite  number  *,  but  fuch  a  number  was  of  ufe 
that  the  cafes  of  rarefied  and  entirely  exhaufted  air  might  be  compriz’d  in 
one  calculus.  The  gravity  of  copper  is  about  9  times  greater  than  that  of 
water:  It  will,  therefore,  contain  the  gravity  of  common  air  7200  times, 

and ’-^1  will  be  gf,  or  ■■A1**-*  or  215970  divided  by  8  X  27  X  1000, 
where  the  cube  root  may  be  exactly  extra&ed  from  the  divifor,  and  it 
gives  2  X  2  X  i  o  or  60 ;  and  therefore  the  cube  root  of  AA.  will  be  the 
cube  root  of  215970  divided  by  60  •,  therefore,  the  cube  root  of 
~  will  fall  between  and  gg,  that  is,  ^  will  be  lefs  than  the  faid 

cuberoot,  and  or  ^  that  is,  ^  will  be  greater  than  i  - 

1,  whofe  ratio  to  unity  is  greater  than  the  ratio  of  the  thicknefs  of 
the  metal  to  the  radius  of  the  fphere  •,  the  ratio,  therefore,  of  —A  to  1  or 
i  to  10000  will  be  ftill  greater  than  the  ratio  of  the  thicknefs  of  the  metal 
to  the  radius  of  the  fphere  ;  the  thicknefs  of  the  metal,  therefore,  is  to  be 
a  {fum’d  lefs,  or  if  that  be  given,  greater  than  the  fphere :  At  length, 
therefore,  the  radius  of  the  metalline  fphere  will  contain  the  thicknefs  of  the 
metal  more  than  20000  times,  that  the  exhaufted  fphere  may  float  in 
water  •,  and  therefore,  if  the  thicknefs  of  the  metal  be  1  inch,  or  2  or  3 
inches,  the  diameter  ol  the  metalline  fphere  will  be  3333>or  6666,  or  9999 

feet; 
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feet;  and  in  the  mean  cafe,  to  wit,  that  of  2  inches  and  6666  feet,  the 
diameter  of  the  fphere  will  be  more  than  1000  paces;  but  if  the  radius  of 
the  fphere  were  only  8  feet,  as  Francifcus  Lana  would  have  it,  the  thicknefs 
of  the  metal  fhould  have  been  -1-  of  a  foot,  that  is,  lefs  than  -1-  of  an  inch, 

25OO  J  200 

which  is  impoffible. 

1 1.  Noris  it,  indeed,  to  be  fuppos’d  that  the  thicknefs  of  2  inches  is  Tho*  true  b  *<?- 
fufHcient  to  fu  drain  the  immenfe  incumbent  bulk  of  the  air:  For,  how 
could  fo  final'  a  thicknefs  fuftain  a  weight  as  great  as  that  of  water  diffus’d 
for  1000  paces  and  rifing  to  the  height  of  30  feet,  which  weight  would  be 
equal  to  that  of  the  air;  and  neither  can  that  accurate  uniformity  of  a  fphe- 
rical  arch,  which  would  be  requinte,  be  obtain’d  in  practice  ;  frnce  neither 
the  uniformity  of  materials  can  be  obtain’d :  And  making  the  thicknefs 
twice  or  three  times  greater,  the  incumbent  weight  is  4  or  9  times  greater, 
not  to  mention  any  thing  of  the  fphere’s  own  wreight ;  and  tho’  it  fhould 
be  granted,  that  by  a  thicknefs  of  the  arch  2  or  3  times  greater,  its  refif- 
tence  is  more  than  4  or  9  times  :  And  this  in  theory  ( that  is,  if  we  could 
actually  perform  what  we  conceive  poffible)  the  problem  would  at  length 
be  poffible,  yet  in  prabtice  to  form  fpheres  of  fo  immenfe  a  bulk,  and  that 
of  metal,  as  copper,  or  iron,  exceeds  human  power:  And  here,  therefore, 

God  has  put  a  bar,  fo  to  fpeak,  to  human  attempts ;  and  that  not  without 
reafon,  to  reftrain  the  wickednefs  of  thofe  who  fhould  attempt  to  fly  in 
the  air. 


Of  the  Difeafes  of  Corn ,  as  Tares ,  Mildew ,  and  Smut.  From  the 
Breflaw  Colleblion,  September  1717,  Clafs  IV.  Art.  VII.  p.  73. 

Tranßated  fro?n  the  High-Dutch. 


AMONGST  the  principal,  and  at  the  fame  time  moft  noxious  dif¬ 
eafes  of  corn,  have  always  been  reckon’d  the  following,  viz.  1 . 
Tares,  when  the  form  of  the  rye  itfelf  feems  to  degenerate ;  2. 
Mildew,  when  fome  forts  of  corn  exceed  in  bulk,  form,  and  colour;  and 
3.  Smut,  when  the  fubftance  of  the  corn  is  entirely  vitiated,  as  if  it  were 
deflroy’d  by  a  mortification ;  yet  fome  fort  of  this  corruption  is  worfe 
than  other. 

I.  What  tares  properly  are  is  fufficiently  known,  without  expatiating 
into  a  long  defeription  on  them  ;  only  we  rnuft  premife  this  obfervation, 
that  many  confider  them  not  fo  much  as  a  bare  degeneration  of  corn,  as 
rather  a  particular  fpecies  of  corn :  Whereas,  on  the  contrary,  moft  huf- 
bandmen  themfelves  ufually  regard  them  as  nothing  other  than  a  degene¬ 
rate  corn.  As  in  Silefta  there  was  a  great  crop  of  tares,  yet  in  one  place 
greater  than  in  another,  we  have  been  credibly  inform’d,  that  in  reality 
Vo  i.  I.  6.  R  they 


The  feveral  di£ 
eafes  of  corn. 


Tares  what  ? 
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they  are  nothing  other  than  a  real  corn,  but  of  a  degenerate  nature ;  and 
we  had  the  following  circumftances  communicated  to  us  both  by  men  of 
quality  and  learning,  as  well  as  by  farmers,  viz.  i.  That  they  really  grow 
from  aótual  pure  corn.  2.  In  a  wet  and  moift  feafon.  3.  In  low,  deep, 
four  lands,  efpecially  woody  lands,  and  woods  turn’d  into  corn-land,  and 
likewife  on  poor,  fharp  bottoms,  that  have  been  fown  for  fome  years  fuc- 
ceflively  •,  as  there  are  fome  fuch  places,  where  if  corn  has  been  fown  for 
three  years  running,  the  laft  year  it  generally  degenerates  into  tares. 
4.  Molt  of  all  in  deep  furrows.  5.  Principally  and  almoft  folely  from 
winter,  but  not  from  fummer-fowing.  6.  That  the  good  feed  of  the  tares 
in  a  good,  warm  and  dry  feafon,  on  frefh,  dry  and  otherwife  good  land, 
is  again  actually  chang’d  into  good  pure  corn  •,  whereas  7.  When  the  tare- 
feed  is  not  very  good  and  heavy,  it  ufually  does  not  come  up:  And  to 
illuftrate  this  the  more,  we  fhall  alledge  the  teftimony  of  a  gentleman  of 
Wartenberg ,  as  both  a  learned  and  intelligent  hufbandman.  He  informs 
us,  that  in  harvefl  if  the  fields  are  fown  wet  and  fmeary,  as  it  were,  it 
certainly  proves  a  good  year  for  tares  •,  the  reafon  is,  that  as  the  feed  muft 
lie  for  a  long  time  in  the  cold  and  wet  in  the  earth,  before  it  can  come  up* 
the  fruitful  part  thereof  is  corrupted  and  tainted ;  yet  there  ftill  remains  a 
little  mealy  or  milky  fubftance  therein  •,  which,  when  the  genial  warmth 
of  the  fpring  comes  on,  will  not  remain  in  the  earth,  but  difeover  how 
little  fruitful  it  is;  but  as  it  has  not  a  fufficient  ftrength  to  produce  true 
corn,  it  yields  a  fpecies  in  fome  meafure  refembling  it,  yet  by  far  not  fo 
mealy,  and  then  this  is  what  we  call  tares :  Now  that  tares  have  their 
original  from  corn  I  prove  thus ;  being  fown  on  high,  dry,  yet  good  land* 
they  again  change  into  corn,  and  again  refume  their  firft  form,  which 
could  not  be  the  cafe,  if  in  tares  there  were  not  the  fpecies  and  quality  of 
rye  or  corn  conceal’d :  But  fuch  tares  as  are  fo  little  mealy  and,  as  it  were* 
nothing  but  hulls,  do  not  fpring  up,  but  moulder  away.  In  the  fame 
manner  we  have  been  allur’d  by  another  learned  perfon  of  Brieg ,  that  a 
neighbour  of  his  had  the  preceeding  year  fown  a  quarter  of  the  bed  tares 
in  a  good  foil,  from  which  he  reap’d  much  corn  and  but  little  tares;  the 
foil  is  fomewhat  greyilh:  And  thus  Bruyerinus a  has  alfo  remark’d;  c  tares* 
*  fays  be ,  proceed  from  wheat,  and  wheat  from  tares.’  As  we  have  been 
well  a’Xur’d  of  this  transformation  from  feveral  quarters,  fo  alfo  from  Hun¬ 
gary  ,  w'ith  this  additional  circumftance,  that  indeed  all  tare-feed  does  not 
turn  to  corn,  and  that  if  once  it  becomes  hully :  And  it  is  certain,  that 
fometimes  bad  hufbandmen  give  occafion  to  a  rich  crop  of  tares,  when 
either  out  of  thoughtleffnefs  or  necefiity,  and  often  alfo  out  of  knavery, 
they  low  impure  and  bafe  tarey  feed,  as  happen’d  fome  time  ago  in  a  cer¬ 
tain  farm,  where  the  farmer  fow’d  tares  and  again  reap’d  tares.  On  the 
contrary,  his  fucceffor,  upon  fowing  good  feed,  alfo  reap’d  good  pure  corn 

from 
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from  the  fame  field :  And  pofiibly  were  the  method  among  the  Englijh 
taken,  which  is,  not  to  fow  the  feed  again  in  the  fame  field  where  it  grew, 
but  always  frefh  feed  from  other  parts1’,  we  might  pofiibly  often  reap 
purer  corn  and  lefs  tares ;  tho’  indeed  it  muft  be  own’d,  that  a  bad  four 
foil  cannot  bé  improv’d  even  by  the  beft  feed,  efpecially  when  the  foil  is 
more  apt  to  produce  tares  than  good  corn,  as  we  have  been  affur’d  of  this 
from  Thüringen.  Yet  among  all  the  difeafes  of  corn  tares  are  the  beft, 
feeing  they  yield  meal,  yet  but  little  in  quantity  and  of  fomewhat  a  bluifh 
caft;  but  they  are  in  a  particular  manner  improv’d  by  the  following  me¬ 
thod  i  to  a  bulhel  of  tares  is  added  the  fame  quantity  of  barley  and  corn  ; 
and  as  the  miller  is  oblig’d  to  give  as  much  meal  from  the  worft  as  from 
the  good  corn  ;  fo  in  this  manner  there  is  a  greater  profit  than  from  the 
good  corn,  tho’  the  good  may  be  fold  for  a  better  price  than  the  tares : 

The  bread  bak’d  of  it  is,  indeed,  fomewhat  dark,  and  yet  not  unfavory, 

yet  in  baking  it  does  not  rife  fo  well,  and  therefore  it  requires  a  ftronger 

leaven.  They  ufe  in  fome  places  of  Silefia  a  kind  of  fanning  mill  for  l'epa-  pj.  m.Fig.s.6, 

rating  the  good  corn  from  the  tares,  ÖV.  whereby  the  cleanling  of  corn  is 

perform’d  fpeedily  and  better  than  with  the  fan,  tho’  ftill  fomewhat  of 

the  heavy  tares  remain  behind  ;  it  has  four  wings,  yet  that  with  fix  is 

better  •,  and  that  fuch  kind  of  winnowing  mills  were  a  fmall  time  ago  firft 

begun  to  be  known  in  Saxony  and  Brandenburg ,  JVolfius  teftifiesc  in  his 

Aerometria.  This  kind  of  baftard-corn  has  this  year  been  pretty  plentiful 

in  Silefia  \  fo  that  few  corn-proofs  have  been  found  entirely  without  it: 

The  reafon  of  which  was  the  moift  feed-time  the  preceeding  year,  and  a 
wet  cold  fpring,  as  all'o  bad  feed. 

2.  As  we  have  had  here  and  there  this  harveftno  fmall  ftore  of  mildew’d  Mildew  wh*r 
corn,  fo  that  often  on  one  ear  many  fuch  grains  ftood  jutting  out,  and 
fufficiently  ftiew’d  the  luxuriancy  of  the  fap  by  the  bignefs  of  their  growth: 

Yet  it  is  alfo  certain,  that  they  were  not  fo  commonly  obferv’d  as  the  pre¬ 
ceeding  year,  fince  in  feveral  places  there  were  few  or  none  at  all:  They 
ow’d  their  rife  chiefly  to  the  following  wet  weather  in  July,  or  alfo,  as  was 
fuppos’d,  to  the  preceeding  honey-dews  in  bloom  time ;  yet  we  have  no 
where  found,  that  they  have  been  in  any  uncommon  manner  prejudicial  to 
the  health,  tho’  by  moft  of  the  old  phyficians,  and  in  particular  by  thofe 
of  Laufnitz ,  Saxony,  &c.  an  epidemical  convulfive  diftemper  has  been 
afcrib’d  to  them :  Whereas,  on  the  contrary,  a  certain  learned  phyfician 
has  fent  us  an  eflfay,  wherein  he  fhews  the  infufficiency  of  fuch  a  caufe. 

I.  That  when  this  difeafe  raged  at  other  times,  as  in  1596  m  Cologne, 

Weftphalia ,  &c.  no  fuch  caufe  was  affign’d.  2.  That  the  experiments 
about  this  corn  on  beafts  are  infufficient  and  inadequate.  3.  1  hat  the  cir- 
cumftances  of  this  difeafe  are  founded  on  hearfay,  and  the  opinion  of  the 
patients.  4.  That  if  this  corn  were  poifonous,  whole  families,  nay  vil¬ 
li  2  lage* 
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lages  mud  have  been  infected  with  it.  5.  That  many  had  this  diftemper 
who  never  eat  of  fuch  corn.  6.  That  people  have  been  (till  dubious  about 
the  efficacy  of  this  caufe,  fmce  alfo  other  caufes  were  complain’d  of,  as 
poifonous  dews,  fogs,  hot  bread,  bad  garden  fruits,  a  bad  fummer, 

7.  As  moreover  neither  men  nor  beads  ficken’d  on  whom  thefe  dews  or 
fogs  fell.  8.  Not  to  mention,  that  this  com  was  alfo  exported  and  lafted 
for  a  long  time,  without  caufing  this  diftemper.  9.  Befides,  this  diieafe 
has  its  period  and  paroxyfms,  whereas  poifon,  on  the  contrary,  exerts  a 
continu  d  eifedt.  10.  As  the  iymptoms  gave  no  figns  of  poifon,  but  were 
in  common  with  other  fpafmodic  affedions-,  tho’  it  is  not  to  be  denied, 
that  bad  provifions  have  been  the  occafion  thereof  in  many,  already  difpos’d 
to  fuch  diforders,  but  whofe  principal  caufe  we  are  to  feek  for  in  the  con¬ 
curring  moift,  cold,  fummer  weather,  in  which  manner  alfo  Job.  Georg. 
Hoy  er*  (in  his  epiftolary  differtation  to  Luc.  Schroeckius  of  the’ epidemical 
conftitution  at  Muhlhaufen  in  1700)  mentions,  that  that  year  in  and  about 
Muhlhaufen  there  rag’d  fpafmodic  affedions,  and  by  lorne  aferib’d  to 
mildew  d  corn,  which  plentifully  grew  in  ‘Thüringen  the  preceeding  year; 
yet  he  could  not  prevail  with  himfelf  to  be  entirely  of  this  opinion,  as  the 
then  concurring  cold,  wet  and  open  weather  was  the  principal  caufe  of 
tms  diforder,  which  foon  became  more  tolerable,  as  the  weather  became 
better :  And  we  ourfelves  could  have  no  account,  that  fuch  diforders 
either  this  or  the  preceeding  year  were  caus’d  by  the  faid  mildew’d  corn; 
thffi  befides,  elpecially  this  year,  in  moft  parts  of  SileficL  a  great  deal  of 
mildew  and  honey-dew  fell,  which  fometimes  entirely  moiflen’d  and 
cover  d  with  a  pafte,  as  it  were,  the  ears  of  corn,  that  it  often  huno-  there¬ 
from  in  form  of  drops,  or  icicles,  and  alfo  produced  many  maggots  and 
catterpi liars :  And  befides,  we  have  been  affur’d  by  a  farmer,  that  in  his 
youth  along  with  his  comrades  he  had  gather’d  this  mildew’d  corn,,  and 
cat  hanafulls  of  it,  without  the  leaft  prejudice  to  his  health,  tho’  he  could 
riot  deny,,  that  if  one  eat  much  of  it,  it  tailed  fomewhat  naufeous:  So 
uut  tnus  in  epidemical  difeafes  we  are  to  make  a  great  difference  between 
the  material,  continent  and  efficient  caufe,  and  the  occafional,  fucceda- 
neous  and  remote  caufe:  However,  Camerarius’ s  oblervation  in  the  Mi f- 
cellanea  Natur#  Curio  forum',  on  the  nature  and  noxioufnefs  of  this  mildew’d 
corn,  deferves  to  be  perus’d. 

3-  great  deal  of  lmutwas  obferv’d  this  year  among  the  wfrar,  but  in 
tew  places  among  the  rye,  which  is  lefs  fubjeft  to  this  difeafe  tiran  wheat; 
A.,d  this  blight  or  fmut  was  obferv’d  in  the  month  of  Jaguft,  and  i.  prin- 
.ip-.i)  m  wet  and  deep  lands ;  2.  or  where  the  fowing  was  too  later  2.  or 
where  the  leed  was  already  blafted  ;  not  indeed,  as  if  the  blighted  corn 
could  come  up,  which  is  a  thing  impoffible,  but  the  good  feJd  was  pol- 
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luted  with  the  fmut-dud,  and  in  felled  with  it,  as  with  a  contagion:  As 
it  is  reckon’d  the  peculiar  plague  of  corn,  which  in  threlhing,  fmwtts  both 
the  corn  and  the  threfher  all  over,  that  after  a  great  deal  of  wafhing 
it  cannot  be  entirely  got  out  of  the  com  ;  4.  to  which  fome  would  add, 
that  when  thefowing  has  been  perform’d  by  a  double  light,  that  is,  when 
either  in  the  morning  or  evening  the  fun  and  moon  are  obferv’d  at  the 
fame  time  in  the  heavens  •,  5.  but  in  particular,  while  here  and  there  new 
wheat  is  fown  moid;  6.  not  to  mention,  that  tne  honey-dew  and  the  wet 
weather  in  July  did  remarkably  contribute  thereto:  And  to  this  we  (ball 
add  a  curious  paffage  from  the  account  of  the  above-mention’d  gentleman 
at  Wartenberg ,  and  which  is  as  follows:  4  As  to  fmut,  it  is  for  the 
4  mod  part  found  in  wheat  and  millet ;  and  in  my  opinion  proceeds  hence, 
4  namely  that  new  wheat  is  fown  moid,  before  it  is  well  dried  and 
4  air’d  in  the  loft ;  becaufe  when  wheat  which  is  more  than  a  year  old  is 
4  fown,  we  need  not  in  the  lead  be  afraid  of  fmut;  yet  with  this  precair- 
4  tion,  that  that  year  old  wheat  is  better,  which  has  dill  remain’d  in  the 
4  ears  in  the  barn,  and  has  been  threfhed  out  a  little  before  it  is  fown, 
4  than  what  has  lain  for  a  year  on  the  loft  5  feeing  a  great  deal  of  the 
4  generating  quality  of  this  lad  is  already  evaporated  and  Iod  :  Wherefore, 
4  all  prudent  hulbandmen  avoid  ufing  old  feed,  as  often  fcarce  the  half 
4  thereof  comes  up.  Yet  intelligent  farmers  will  alledge,  that  when  a 
4  poifonous  mildew  falls  upon  the  wheat  in  bloom,  it  is  afterwards  fubjedt 
4  to  much  fmut.  The  remedies  againd  fmut  are  manifold,  but  for  the 
4  mod  part  fuperditious :  I  ihall  only  advance  one,  which  I  have  feen 
4  ufed  with  good  fuccefs,  not  only  in  the  Netherlands ,  but  likewife  in 
4  Germany.  To  a  coomb  of  wheat  they  take  from  one  to  one  peck  and 
4  a  half  of  unflack’d  lime,  which  they  beat  fmall  to  meal,  and  afterwards 
4  fift  it  on  the  wheat,  and  then  diovel  them  well  together;  and  again 
4  fweep  them  up  with  a  new  broom,  and  this  they  fow  in  the  old  of  the 
4  moon.  The  bed  means  againd  fmut  in  millet,  is  before  fowing  to  let 
4  it  run  foftly  thro’  a  burning  wifp  of  draw,  which  I  myfelf  have  found 
4  to  have  anfwer’d,  tho’  I  have  been  contradidted  therein,  and  told  that 
4  I  mud  ufe  old  thatch  •,  but  this  favours  of  fuperdition.  Others  alfo 
4  fcald  the  millet  with  boiling  hot  water,  but  as  thus  it  may  be  very 
4  readily  boil’d,  the  drd  method  is  the  furer’.  And  poffibly  it  may  be  of 
fome  fervice  here,  if  according  to  the  manner  among  the  Englijh  farmers,, 
as  mention’d  above,  feed  be  always  bought  from  other  parts,  and  your 
own  produce  us’d  in  other  confumption  •,  or  if  by  means  of  a  cord  the 
dew  were  diaken  off  the  wheat,  or  the  feed  deept  for  24  hours  in  fea  or 
fait  water,  mixt  with  bolef.  To  this  we  add,  according  to  the  obfer- 
vation,  made  in  the  above  account  (to  wit,  that  of  keeping  the  feed  till 
feed-time  in  the  ears)  that  in  the  Canton  of  Switz.com  may  be  kept  good 
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for  8o  or  100  years,  if  it  ispreferv’d  in  the  ear3 :  And  to  this  in  the  laft: 
place  we  fubjoin,  that  Rud.  Jac.  Camerarius  in  1 709  had  a  learned  depu¬ 
tation  at  Tubingen,  entitui’d  de  Uftilagine  Frumenti ,  wherein  the  above 
caufes  are  illuftrated  with  feveral  examples  and  reafonings. 
rf^pluT.  The  external  view  of  the  fanning  mill. 

A  the  place  where  the  corn  is  fhot  in. 

B  the  air-vents  near  the  wheel. 

C  the  handle,  by  which  the  wheel  is  turned  round. 

D  a  hole  at  which  the  clean  corn  comes  out. 

E  the  hole  for  the  tares  on  the  other  fide. 

F  wheels  and  handles  for  carrying  along  the  mill. 

Fig.  s.  The  internal  view  of  the  fanning-mill. 

A  the  wheel  with  fix  flat  wings. 

B  the  ring  in  which  the  wheel  moves. 

C  the  place  where  the  corn  is  fhot  in. 

D  the  place  where  the  corn  falls  down  freely,  and  is  fann’d  by  the 
wings  of  the  wheel. 

E  the  place  where  the  heavy  and  pure  corn  falls. 

F  the  place  where  the  tares  and  light  corn  fly  away. 

G  the  place  where  the  duft  and  the  hulls  are  blown  away. 

N  B  the  upper  part  of  the  cafe  of  the  mill,  which  is  made  to  take 
off,  in  order  to  have  accefs  to  the  wheel. 

g  Id  ibifl.  p •  m.  528. 


An  experimental  Dißertation  on  the  Id)  ire  SI  ion  of  heavy  Bodies 
in  a  jpherical  Vortex ,  and  on  the  Figure  of  the  Nucleus. 
By  G.  B.  Biilffinger.  From  the  Comment.  Acad.  Scient. 
Imper.  Petropol.  Tom.  I.  p.  245.  * 


Tl  f  occihon  and 
iei'jgn  of  this  ex¬ 
periment. 


Tranflated  from  the  Latin. 

i,rriHERE  are  many  years,  fince  on  occafion  of  a  letter  of  Jac. 

|  Bernouilli  s  to  J.  Chr.  Sturmius,  and  publilh’d  in  the  Alia  Erud. 

Lipf.a  it  feem’d  to  me  that  fuch  reafon’d  well,  who  from  the  mo¬ 
tion  of  a  fpherical  vortex ,  fuch  as  Des  Cartes  fuppos’d,  revolving  round  the 
axis  of  a  fphere,  conclude,  that  heavy  bodies  by  means  thereof  ought 
rather  to  tend  to  the  axis  than  to  the  centre  of  the  earth :  For,  fuppofing, 
as  Des  Cartes  would  have  it,  that  both  the  tether  and  air  confift  of  cor- 
pufcles  more  lufceptible  of  a  violent  motion  than  terreftrial  bodies,  and 
adding  to  this,  and  which  appears  by  common  experiments,  that  bodies 
difpos  d  to  a  more  violent  motion,  do  more  ftrongly  tend  to  the  peri- 

phery, 
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phcry,  if  they  happen  to  move  in  a  circle ;  and  therefore,  that  other 
things  are  propell’d  by  them  to  the  centre  of  that  circular  motion  :  It  is 
certain,  that  terreftrial  bodies  are  by  that  impulfe  brought  together  from 
the  periphery  to  the  centre;  but  what  centre?  is  it  the  centre  of  the  lphere 
itfelf,  and  of  the  entire  vortex ,  or  the  centre  of  a  circle,  parallel  to  the 
equator  of  the  vortex. 

2.  The  Carteftans ,  to  make  their  explication  come  the  nearer  to  the  Gravity  and  »he 

phenomenon  of  gravity  (for  explaining  which  thefe  hypothefes  of  the  vor-  how 

tices  were  intended  by  Des  Cartes )  have  deriv’d  from  that  adtion  of  the  «plained  by  the 
vortex  a  conatus  to  the  centre  of  the  fphere  itfelf,  and  by  that  means  they  Can^‘arts' 
have  endeavour’d  to  explain  the  direction  of  heavy  bodies  and  the  Ipherical 

figure  of  the  earth. 

3.  Amongft  a  great  many  others  Chrift.  Huygens  has  ift  particular  oppos’d  That  explication, 
the  Carteftans  *,  for,  he  fuppofes,  that  from  that  motion  of  the  vortex  there  d  by  Htiy‘ 
follows  an  impulfe  of  heavy  bodies  not  to  the  centre  of  the  whole  fphere, 

but  to  that  of  the  circles  parallel  to  its  equator,  or  to  its  axis ;  which  is 

exadtly  what  Kepler  had  faid  before  Des  Cartes  and  explain’d  by  a  figure  Fig- 7>  p,ate  11 1 

in  his  Epitom.  Jftron.  Copern b. 

4.  This  at  firfb  blufh  is  more  plaufible ;  for,  it  feems  confonant  to  An?  in  thisfol- 
reafon,  that  if  two  bodies  moving  at  the  fame  time  in  any  circular  plane  lo*  d  by  °tl,ers* 
have  unequal  conatus' s ;  and  confequently,  the  weaker  body  be  repelfd 

by  the  ftronger,  that  the  former  be  repell’d  in  the  fame  plane  in  which 
both  have  a  conatus  to  go  on  in  their  motion ;  this  reafoning,  therefore,  a 
great  many  more  have  given  in  to 

5.  Huygens ,  that  he  might  not  feem  only  to  refute  an  error,  and  thatp^y  the 
he  might  find  l'omething  proper  to  explain  the  phenomenon ,  has  ( in  order  tL  earth  afcouuf 
-to  obtain  the  directions  of  heavy  bodies,  perpendicular  to  the  horizon,  ^  fcr  by  ^ 
and  the  nearly  fpherical  figure  of  the  earth,  generated  by  a  vortex  )  fubfti- 

tuted  inftead  of  Des  Cartes'  gyration  another,  by  which  the  fubtile^matter 
included  in  a^ fpherical  fuperficies,  moves  therein  with  an  infinite  variety  of 
dire&ions,  along  the  fmall  arches  of  the  great  circles  of  a  fphere :  Almoft 
of  the  fame  kind  is  that,  which  Joh.  Chrift.  Sturmius c  hints  at  in  a  letter 
to  Hen.  More ;  namely  that  the  circles  or  rather  the  arches,  deferib’d  by 
each  particle  of  the  fubtile  matter,  are  to  be  conceiv’d  fo,  as  that  all  of 
them  may  be  taken  to  acquire  the  impetus  of  their  gyration  Trom  one 
point  of  the  fphere.  A  great  many  others,  and  lately  Wolfius  in  hi% 
fyftem  of  phyfics  have  follow’d  Huygens  in  this  opinion  of  the  conatus ; 
but  as  to  the  difficulty,  or  rather  impoffibility  of  fuch  a  kind  of  vortexy 
Jac.  BernouiW  has  oppos’d  Sturmius ,  and  Saurin ,  Huygens. 

6.  Saurin  has  reinforc’d  the  Cartefian  caufe,  and  endeavour’d  to  re-efta- 

blifh  it  fully  in  its  tottering  condition,  having  for  this  purpofe  publifh’d  f^TtS  c^J.n 

two  voriices- 


*>  P •  9 7- 


c  Colleg.  Cur i of.  P.  II.  5  23,.  ƒ>.  2.3. 


d  /.  (.  Act.  Erudit.  Lipf. 


■jj6  LITERARY  MEMOIRS 

two  differtations,  the  fir  ft  of  which  is  extant  in  the  Journal  des  Sfavanes 
in  which  he  has  not  only  labour’d  to  invalidate  Huygens's  reafonings  againft 
the  Cartefian  vortices,  but  likewife  to  demonftrate,  that  from  the  re-adion 
of  a  fpherical  furface  encompaffing  a  fluid  vortex ,  a  nifus  towards  the 
centre  of  the  fphere  is  generated:  The  fecond  is  publilh’d  in  the  fame 
Journal and  in  the  firft  place  he  urges  for  Des  Cartes ,  that  if  the  vortex 
were  at  firft  conceiv’d  to  be  cylindrical,  yet  that  by  its  preffure  on  the 
adjoining  fluid  it  would  be  reduced  either  into  a  fpherical  or  lpheroidical 
figure :  And  again  that  the  motion  of  the  vortex  revolving  about  the 
axis  of  the  earth  from  weft  to  eaft  is  much  more  agreeable  to  the  ‘phenomena 
.of  nature  than  thcfe  interrupted  portions  of  gyrations,  perform’d,  accord¬ 
ing  to  Huygens ,  in  great  circles.  I  find  by  the  Memoirs  of  the  Royal 
Academy  of  Sciences  at  Raris  s,  that  Parent  and  Montr'e  have  oppos’d  fome 
things  to  Saurin’s  firft  diftertation  •,  but  which  have  been  fo  far  from 
diverting  that  ingenious  author  from  his  opinion,  that  he  has  rather  taken 
what  he  has  oppos’d  to  Huygens  for  things  perfectly  demonftrated. 

.«^idon^ntbe  7*  May  Ï,  therefore,  be  allow’d  to  own,  without  the  difpleafure  of 
«d.fjutc.  anyone,  that  in  fo  difficult  a  matter  and  involv’d  in  fo  many  circum- 

.ftances,  I  have  always  had  fome  doubt  about  the  evidence  of  the  demon- 
flrations.,  hitherto  given  •,  and  therefore,  have  often  wifh’d,  that  the 
matter  might  be  decided  by  plain  experiment,  efpecially  as  I  law,  that 
.the  greateft  men,  as  .for  inftance,  Jac.  BernoutllR,  were  in  doubt,  whether 
from  the  nature  of  a  fpherical  furface  it  may  be  deduced,  that  the  nifus 
of  corpufcles,  propell’d  from  the  periphery,  tends  rather  to  the  centre 
of  the  fphere,  than  to  that  of  the  parallel  circle  •,  for,  tho’  I  thought  I 
underflood  the  reafon,  why  it  fhouldnot  happen,  that  the  corpufcles  tend 
to  the  centre  of  the  fphere  •,  yet  in  a  matter  of  difficulty  I  inclin’d  not  to 
interpofe  my  judgment,  or  to  precipitate  a  conclufion  before  nature  was 
confulted  by  experiment. 

mémro'Sunt  8*  Huygens's  noted  experiment,  ufualiy  employ’d  in  the  caufe  of  gravity, 
gravity  Mt  faiil  came  eafity  int0  my  mind,  wherein  ajfuming  a  cylindrical  veflfel  of  8  —  io'7 
If °7  pute  hi  *n  C^ameter’  anc^  4—  5"  it»  height,  he  fill’d  it  with  water  and  fhavings  of 
■  Span ißo  w ax •,  he  cover’d  it  above  with  a  glals,  and  laid  it  on  a  wooden 
table,  by  means  of  which  it  might  be  turn’d  round  very  fwiftly;  for, 
by  this  fwift  motion  of  the  velfel,  and  again  fuddenly  flopping  it,  it 
happen’d,  that  the  water  ftill  for  fome  time  continued  its  gyrations  and 
collected  the  fhavings  of  the  wax  about  the  centre  of  the  bafe  of  the  cylin¬ 
der  in  a  heap  like  a  hemilphere  ;  yet  this  did  not  fatisfy  my  defign,  becaufe 
it  feem  d  to  me,  that  there  were  fuch  circumftances  in  this  experiment, 
as  neither  the.  vortices  of  Des  Cartes  nor  thofe  of  Huygens  admit  of;  if  j 
there  aie  any  fpherical  vortices  in  nature  *,  and  efpecially  the  production 
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of  a  nucleus  only  hemilpheroidical,  and  a  cylindrical  vortex ,  and  the  bot¬ 
tom  of  the  veflel  fupporting  the  bodies  feem’d  to  be  circumftances  little 
fuitable  to  determine  this  queftion. 

9.  I,  therefore,  in  the  firft  place  began  to  think,  whether  matters  ^f£tcr^At 
might  not  be  fo  order’d,  thatinftead  of  a  half,  an  entire  nucleus  might  be  might  not  be 
produced:  For,  the  defign  of  the  vortices  in  the  heavens,  afliim’d  by'^^piatcFir. 
Des  Cartes  and  Huygens ,  is  the  genefis  of  a  fphere  •,  and  here  it  cafily  came 

into  my  mind,  that  if  a  cylindrical  veflel  were  divided  in  the  middle  by  a 
partition,  parallel  to  the  bafis,  and  in  its  lower  part,  corpufcles  not  much 
fpecifically  lighter  than  water  were  mixt  therewith,  it  might  probably 
happen,  that  below,  half  the  nucleus  would  be  collected  in  the  middle  of 
the  partition,  as  well  as  above,  greater  or  lefs  according  to  the  greater  or 
lefs  quantity,  or  different  fpecific  gravity  of  the  matter  employ’d.  1 
tried  fomething  to  this  purpofe,  and  not  altogether  without  fuccefs ;  yet 
the  manner  of  doing  this  experiment  dextroufly  is  difficult,  and  the 
vortex  ceafes  not  to  be  cylindrical:  Not  to  mention  the  influence  of  the 
gravity  and  levity  of  the  corpufcles,  mixt  with  the  water,  upon  the  figure 
of  the  nucleus  -,  for,  fuch  nuclei  as  I  obtain’d  were  not,  indeed,  fpherical. 

10.  I,  therefore,  thought  it  ftill  proper  to  lay  afide  fuch  cylindrical1' artllcnmFov’d 
vortices  as  more  remote  from  this  phenomenon-,  and  to  imitate  nature  more 

nearly  by  caufing  rather  a  fpherical  vortex ,  in  which,  in  imitation  of 
Huygens ’  experiment,  corpufcles  fpecifically  heavier  ffiould  at  firft  indeed 
be  carried  away  by  the  water  moving  in  the  revolving  veflel ;  and  there¬ 
fore,  as  I  conjeéfur’d,  that  during  the  gyration  of  the  veflel,  they  would 
poflefs  the  fides ;  but  upon  the  ceafing  thereof  they  would  be  driven  to 
the  more  internal  parts  by  the  water  continuing  its  motion  longer;  and 
would  exhibit  a  figure,  as  might  be  eafily  guefs’d,  either  fpherical  or 
cylindrical.  , 

11.  It  is  only  fome  few  weeks  ago,  that  I  had  an  opportunity  ofputting^^^^t'Jl 
this  defign  in  execution,  tho’  I  had  had  fuch  a  thought  for  three  or  four  nunmg  this  mat- 
years  before,  having  for  this  purpofe  employ’d  glafles  and  machines,  fuch 

as  Haukßee  at  firft,  and  afterwards  others  have  hitherto  us’d  to  excite 
light  by  the  friótion  of  the  hand-,  and  that  with  greater  fuccefs  than  I  had 
at  firft  imagin’d  :  For,  intending  to  obferve  the  figure,  which,  upon  the 
ceafing  of  the  motion  of  the  glals,  and  the  water  only  revolving  therein, 
the  parts  of  the  wax,  propell’d  by  the  water,  would  acquire  the  air, 
which  forced  itfelf  upon  me  and  every  where  feparated  itfelf  from  the 
water,  during  the  gyration  both  of  the  glafs  and  water,  put  on  fuch  a 
figure,  that  I  was  not  a  little  pleas’d,  that  the  motion  of  the  wax  and 
water,  returning  to  a  ftate  of  reft,  was  difturb’d  by  it-,  and  confcquently, 
that  the  genefis  of  the  figure,  which  I  had  expected  from  the  particles  of 
the  above  wax,  did  not  fucceed. 
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12.  The  more  remarkable  circumftances  of  that  experiment,  feverai 
times  repeated  before  the  Society ,  are  the  following, 

I  took  a  glafs  in  fome  meafure  fpherical ;  for,  the  diameter  of,  the  equa¬ 
tor  is  greater  than  the  other  diameters ;  and  the  poles  terminate  as  in  a 
kind  of  truncated  cone :  It  is  furnifh’d  about  its  poles  with  metalline  cylin¬ 
ders  with  prominent  axes,  in  one  of  which  is  leen  a  leffer  wheel  fix’d, 
round  which  a  thread  may  be  pafs’d,  having  a  groove  in  it  for  that  pur- 
pofe.  I  fill’d  that  glafs  by  the  hole  of  the  other  cylinder  with  water, 
and  with  a  little  of  the  powder  of  black  Spaniß  wax  and  iron  filings,  and 
fitted  it  to  the  machine,  by  means  of  which  the  rotations  of  the  like  glafs- 
fpheres  for  exciting  light  by  fridtion  are  otherwife  ufually  perform’d. 

13.  I  then  began  to  turn  round  the  handle  of  the  machine,  that  th<r 

glafs  might  begin  to  revolve,  and  I  obferv’d;  1.  That  in  the  upper  part- 
of  the  glafs  was  feen  a  bubble  (as  it  is  call’d,  or  rather  a  fegment)  of  air,f 
which  upon  the  rotation  diverted  to  that  part,  towards  which  the  rotation 
was  directed.  2.  But  that  it  was  cut  in  its  middle  before  it  diverted,  by 
the  water  tending  to  the  outmoft  parts  of  the  fphere.  3.  Upon  continuing 
the  motion  for  a  little  time,  the  wax  and  iron-duft  adhered  to  the  fides  of 
the  glafs  about  the  equator  of  the  motion,  in  manner  of  a  zone  .  4.  After 

firft  being  thrown  upwards  by  a  few  impulfes  it  had  again  fallen  down  by 
its  gravity.  5.  Upon  the  ceafing  of  the  motion  of  the  glafs,  the  air 
by  its  afeent  dilturb’d  the  motion  of  the  water ;  and  fo  hinder’d  that  the 
expeóted  impulfe  of  the  wax  and  filings  to  the  centre  or  axis  could  not  be 
regular :  This  was  the  firft  effay. 

14.  Having,  therefore,  again  fill’d  the  glafs,  fo  that  upon  inverting  it 
no  bubble  of  air  could  be  obferv’d  at  its  upper  part,  I  again  renew’d  the 
gyration  and  I  obferv’d  ;  6.  Leffer  bubbles  of  air  burft  out  up  anddown 
in  the  water,  and  colledted  into  larger  ones ;  and  the  motion  afterwards 
ceafing,  I  faw  a  great  many  of  them  adhering  to  the  particles  of  the 
Spaniß  wax  •,  7.  Upon  a  quicker  motion  thefe  particles  of  air  came  after- 
Vvards  fiom  the  fide  towards  which  they  diverted  N°  1.  nearer  to  the  axis 
of  the  fphere  and  lotation  ;  8.  And  at  length  exhibited  an  elegant  cylinder, 
which  9.  As  the  motion  was  fwifter  became  more  (lender,  in  which  not- 
withftanding,  10.  fhefe  bubbles  of  air  were  not  contiguous  to  each  other, 
but  revolv  d  among  the  water :  11.  Upon  remitting  a  little  the  fwiftnefs 
of  the  motion,  that  aqueo-aereal  cylinder  became  of  a  greater  diameter ;  and 
confequently,  fo  to  (peak,  of  a  loofer  texture  •,  12.  Whether  upon  increaf- 
ing  the  fwiftnefs  of  the  motion  thofe  bubbles  might  be  collected  into  a 

tiCyinier5  1  not  try’  for  fear  of  hurting  the  glafs,  being 

mmfln  fh*p  KKXi°nel  had  f°r  'h'S  experiment  s  13.  If  by  the  remitter 
motion  the  bubbles,  feparated  before,  came  together  into  larger  ones 

mm,lfeSofkr  Tfpherical  ^  at  that  Pa«,  from  which  the! 

impulfe  of  the  revolving  water  came,  and  more  enlarged  at  the  oppofitej] 

parti 
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part-,  14.  It  was  a  very  elegant  fight,  that  upon  admitting  the  air  in  a 
greater  quantity,  and  the  cylinder  ftill  continuing  very  broad,  fome  bubbles 
of  air  did  not  go  beyond  the  centre  of  the  fpherica \  vortex,  but  from  the 
right  fide,  whither  the  defcending  water  tended,  form’d,  as  it  were, 
elliptical  gyri ;  others,  going  beyond  the  centre  of  the  vortex ,  form’d 
fpiral  lines,  fuch  as  Cajfini  has  defcrib’d  for  the  motion  of  the  planets  b 
Let  LMNObea  fedlion  of  the  equator,  or  of  a  circle,  parallel  thereto  pi.  m.  Fig.  ■« 
in  the  fpherical  glafs;  let  A  BCD  be  the  fedion  of  a  cylinder,  abed  will 
reprefent  one  gyration,  and  EFGH.I  other  gyrations  more  freely  repre- 
fented.  15.  When  the  motion  of  the  glafs  was  flopp’d,  and  the  aereo- 
aqueous  cylinder  was  fomewhat  larger,  I  faw  in  a  very  little  time,  that 
that  cylinder  ftill  revolving  was  brought  into  a  narrower  compafs,  and 
then  at  laft  become  larger  again  and  diffolve.  1 6.  The  aereal  bubbles 
at  length  afeend  to  the  top,  but  moft  of  them  larger,  rather  with  a  retro¬ 
grade  than  dired  motion.  Let  ABC  exprefs  the  diredion  of  the  water  f;ä. 
in  die  velfel  now  at  reft,  let  B  be  its  top,  and  let  the  bubble  revolve  alono- 
pqrs  ;  it  very  rarely  happen’d  that  it  would  come  from  p  through  q  to 
B,  but  thofe  coming  from  q  through  r  to  s  return’d  back  from  thence  to 
B,  there  afterwards  to  continue. 

15  The  other  things  occafionally  obferv’d  in  thefe  trials  were  much  to  Fig.  I3. 
the  following  purpofe:  17.  The  Spaniß  wax  and  the  filings  of  iron 
form’d  a  zone  or  kind  of  zodiac  about  the  equator-,  18.  Yet  of  an  unequal 
denfity,  and  if  we  would  be  more  accurate  in  the  obfervation,  of  an  unequal 
breadth;  19.  There  was  a  part  of  it,  which,  upon  the  velocity  of  the 
rotation  remitting  a  little,  feparated  itfelf  from  the  reft,  and  receded 
more  or  lels  from  the  equator,  reprefenting  a  tropic  or  polar  circle.  20.  It 
was  moveable,  either  as  the  motion  intended  or  remitted  a  little ;  and 
therefore,  forming  fpirals  on  the  concave  furface  of  the  fphere;  and 
21.  If  the  fwiftnefs  of  the  motion  was  much  diminifh’d,  that  part  hid 
itfelf  in  the  polar  cylinders.  22.  If  the  motion  of  the  glafs  was  flopp’d, 
part  of  the  dull  about  the  equator  of  the  vortex ,  fell  down  by  its  gravity] 
but  irregularly,  by  reafon  of  the  diforders,  produced  by  the  aereal  bubbles 
afcending  here  and  there. 

16.  In  the  former  trials  not  a  hundredth  part  of  the  capacity  of  the 
veffel  was  fill’d  with  air  ;  but  when  a  greater  quantity  of  air  was  admitted, 
fo  as  to  occupy  a  fourth,  fifth,  and  fixth  part  of  the  veffel,  and  the 
velocity  of  the  gyration  was  fomewhat  intended;  23.  The  air  was  col- 
ledted  into  a  cylinder  about  the  middle  of  the  fphere,  free  from  any  water 
and  whofe  inmoft  furface  appear’d  very  fmooth ;  24.  Nor  is  there  requi- 
fite  a  great  fwiftnefs  of  rotation  for  preferving  this  cylindrical  nucleus , 
after  it  is  once  produced;  25.  And  it  continued  folong,  tho’  the  motion 

S  2  ’of 
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of  the  fphere  was  flopp’d,  till  the  revolving  water  loft  both  its  motion 

and  conatus  by  the  friction  at  the  fides  of  the  glais. 

1 7  Havino-  hitherto  narrated  the  phenomena ,  it  might  be  an  eafy  matter 
to  enquire  into  the  caufes  of  each  in  particular,  as  alfo  to  ^ow  the  laws  o 
vortices,  by  which  phenomena  might  be  obtain’d  that  have  hitherto  beett 
defpair’d  of,  as  for  inftance,  the  alternately  greater  and  leffer  fpirals  of 
the  celeftial  bodies,  and  the  like  ;  but  that  does  not  belong  to  our  prefen. 
defi^n  wherein  we  only  labour  to  dehne  the  figure  of  a  nucleus  to  be 
generated  by  a  fpherical  vortex  and  by  that  very  thing  to  pave  the  way 
for  the  folution  of  the  mechanical  problem,  whereby  the  laws  of  vortices 
are  requir’d  to  be  Tuch,  that  a  fpherical  nucleus  may  arife. 

1 8  We  have,  therefore,  inferted  here  principally  two  conclulions,  the 
one  regards  the  thing,  the  other  the  manner  of  reafoning  about  vertices  ; 
and  both  of  them  feem  ufeful  and  neceffary  in  explaining  the  caufe  of 


gravity 


10.  It,  therefore,  appears  by  experiment  and  by  the  eye,  that  in  a 
fpherical  vortex  revolving  about  the  axis  of  a  fphere,  the  ceding  corpufcles, 
that  is,  Tuch  as  are  driven  by  the  impulfe  of  the  vortical  fluid  from  the 
periphery  towards  the  centre,  do  not  coalefce  into  a  fpherical  bupa  cylin¬ 
drical  nucleus  and  therefore,  that  from  Tuch  a  vortex  alone,  the  direction 
of  bodies  ceding  towards  the  centre  of  the  vortex  is  not  exactly  enough 
deduced  but  that  that  direótion  tends  to  the  axis  of  gyration. 

20.  The  doubt,  therefore,  is  removed,  by  which  hitherto  the  learned 
have  run  into  different  opinions,  flnee  nature  has  difeover’d  by  an  obvious 
inftance  what  it  does  concealedly  when  it  turns  round  vortices ,  according 
to  Des  Cartes'  mind  *,  and  I  think  that  in  this  experiment  the  conditions 
of  the  de  Tir’d  vortex  is  exprefs’d  to  pretty  good  advantage.  We  have  a 
fluid  included  in  a  fpherical  furface,  and  made  to  revolve  about  the  axis 

of  a  fphere.  ...  ,  ,  , 

21.  It  is  true,  that  the  rotatory  motion  is  imprefs’d  on  the  water  by  the 
aft  ion  of  the  ambient  furface,  and  that  it  is  carried  along  with  the  water 
towards  the  Tame  part.  You  may,  probably,  alledge  for  Des  Cartes ,  that 
the  vortical  motion  is  in  nature  otherwife  imprefs  d,  and  that  the  include 
ing  furface  is  at  reft  but  that  will  not  affedt  our  inference.  Whatever  be 
the  manner  wherein  the  motion  is  at  firft  imprefs’d  on  the  vortex ,  we  con- 
fider  it  in  a  continuing  ftate,  in  which  cafe  reft  is  no  obftacle  to  the  outmoft 
furface,  as  we  have  feen  N°  1 5  and  25  in  the  experiments :  What  we  have 
alledged  §  19  ftands,  therefore,  good. 

22.  Let  the  other  be  this-,  in  order  to  judge  of  the  direction  of  the 
centrifugal  force  of  the  particles  of  the  fluid  revolving  about  an  axis,  that 
plane  which  is  parallel  to  the  equator  ought  to  be  taken  into  the  account, 

but  not  the  plane  of  a  meridian  or  other  great  circle  on  the  fphere.  This 

appears 
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appears  from  the  cylindrical  figure  of  the  nucleus,  by  means  of  which  the 
direction  of  the  ceding  bodies  is  perpendicular  to  the  axis  in  planes  parallel 

t0  2^  SJTi  of  fervice  to  obferve  this,  becaufc  if  we  would  employ  rea- 
foning  alone,  the  thing  might  appear  dubious:  On  one  fide  I  infer  thus, 
becaule  the  motion  itfelf,  from  which  the  centniugal  force  ariles,  is  not 
along  the  meridian  of  the  vortex,  or  any  other  great  circle  interfering  the 
equator,  but  along  circles  parallel  to  the  equator,  the  diredion  or  the 
centrifugal  force  of  any  particle  will,  therefore,  be  in  planes  parallel  to  the 

eqrrBut  on  the  other  fide,  taking  in  the  confideration  of  a  fpherical 
furface,  different  deduótions  have  been  made  by  others.  Jac  Bernomlh 
in  the  place  alledg’d  above  ingenioufiy  hints,  that  the  planes  of  a  parallel 
circle,  as  the  tropic,  and  of  a  great  circle, _  as  the  ecliptic,  interfeci:  each 
other  in  a  line,  which  is  a  tangent  to  both  circles :  If,  therefore,  the  point 
of  contact  beginning  to  revolve  along  the  tropic  has  a  conatus  or  receding 
along  the  tangent,  we  may  fo  far  equally  reckon  upon  it,  that  it  recedes 
from  the  centre  of  the  ecliptic,  and  from  that  of  the  tropic,  feeing  they 
both  have  the  lame  tangent-,  that,  therefore,  there  is  no  reafon,  why  the 
pulfion  of  the  globules  is  made  in  a  vertical  plane  rather  than  in  the  p  ane 
of  a  parallel  circle,  or  in  any  other  plane  -,  fince  that  tangent,  along  which 
the  globule  endeavours  to  recede,  is  common  to  infinite  planes.  1  his 
excellent  perfon,  therefore,  does  here  doubt,  and  that  from  the  natuie  o 

a  "ST  In  another  place,,  from  this  very  confideration,  he  pronounces  in 
favour  of  Des  Cartes  -,  for,  after  having  in  the  farne  Atta  Eruditorum  LipJ i, 
remark’d  about  the  preffion  of  the  fluids  againft  the  fides  of  the  vefleL, 
that  it  was  perpendicular  to  the  containing  furface,  he  from  that  mterr  d, 
that  the  direction  of  the  corpufcles  impell’d  back  was  towards  the  centic 
of  the  fphere,  which  alone  is  perpendicular  to  the  fui  face. 

2  6.  In  another  fomewhat  different  manner  Saurin  came  to  the  lame 
conclufionh  He  ( granting  that  the  ceding  particles  were  carried  direct  y 
to  the  axis,  if  a  circle  parallel  to  the  equator  were  conceiv  d  apart,  orcon- 
ftituted  in  a  cylindrical  vortex )  yet  denies  that  the  fame  holds,  if  a  fluid  be 
included  in  a  fpherical  furface.  This  ingenious  remark  deierves  to  have  a 
place  here;  ‘  It  is  plain,  fays  he,  that  the  fluid  matter,  w  ie  in  1  P  pi  hi 

f  of  the  parallel  circle,  whofe  diameter  is  DN,  has  a  conatus  of  remo  & 

‘  from  the  point  O  along  OD,  and  which  by  its  conatus  Is  to  t 
‘  point  C  the  fpherical  furface,  whofe  circle  PAQE  is  a  feftion  thro  the 
‘  axis:  It  is  plain,  I  fay,  that  that  matter  is  no  otherwife  repell  d  by  the 
*  furface, C  which  it  propels,  than  it  would  be  by  a  plan. :  wh.h  M 
4  touch  this  furface  at  the  point  D.  Thus,  according  to  ^  chanics. 


k  ^ n .  1695.  p.  547- 
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4  chanics,  its  effort  in  this  point  is  reflected  againft  the  fluid,  which  is 
4  lateral,  according  to  the  chord  DM  =  DN:  Now  this  effort  being fup- 
4  ported  by  the  re-a<5tion  of  the  fluid  along  the  fame  chord  MD,  ft  fol- 
4  lows,  that  the  fpherical  furface  is  prefs’d  at  the  point  D  by  two  equal 
4  forces;  one  of  which  a£ts  along  OD,  and  the  other  along  MD;  from 
4  whence  there  refults  in  this  point  of  the  furface  an  imprelflon  according 
4  to  the  direction  C  D,  which  is  that  of  the  diagonal  of  the  parallelogram^ 
4  made  by  the  two  chords  M  D  and  N  D.  If  we  now  place  in  the  point 
D  a  giois  body,  which  has  no  conatus  of  its  own,  the  fluid  matter  which 
4  ads  along  OD,  and  that  which  exerts  its  re-adion  along  MD  will  pre- 
4  vail  with  an  equal  effort,  and  propel  it  along  D  C  towards  the  point  C, 
which  is  the  ccnti^  of  the  vortex,  and  not  towards  the  point  O,  which  is 
4  the  centre  of  the  parallel  circle  :  And  as  the  fame  reafoning  holds  good 
4  v/hat  plane  foever  of  the  circle  we  confider,  and  in  what  point  foever  of 
the  plane  we  luppofe  the  grofs  body  to  be,  it  appears  evident  to  me, 
4  th at  in  Des  Cartes ’  hypothefis  heavy  bodies  ought  every  where  in  falling 
4  to  obfcrve  the  fame  diredion,  which  tends  to  the  centre  of  the  earth^ 
conformable  to  experience,  and  contrary  to  the  propos’d  objedion,  &c} 

27.  But  to  what  purpofe  are  thefe  things  ?  It  is  to  fhew  us,  that  what 
may  be  doubtful  to  men  however  great,  but  who  only  reafon,  is  very  ob¬ 
vious  and  plain  even  to  the  moft  unfkillful  who  takes  the  experiment  to 

Tr  t0  ta^  the  PerPendicuIar  lines  from  the  periphery  of  a  circle 

de.icnb  d  by  rotation  rather  than  from  the  ambient  furface ;  becaufe  the 
direction  of  the  ceding  corpufcles  is  notfo  much  perpendicular  to  the  in¬ 
cluding  furface  as  to  the  axis  of  gyration  §  19:  And  what  do  you  think 
would  be  the  confequence,  if  the  fuperficies  were  elliptical,  parabolical  or 
any  how  generated  by  the  rotation  of  the  curve  AB  C  D  E  about  the  axis  ? 

m  I  miftaken?  fhould  it  be  conceiv’d,  as  confifting  of  an  infinite  num- 
p?,0  contiguous  little  cylinders,  generated  by  the  rotation  of  the  elements 

1  M  mp?  Or  if  you  will,  from  infinite  cylindrical  fmall  rings  within  each 
other,  and  having  the  fame  axis? 

28.  At  the  leaft  this  is  certain,  that  by  Des  Cartes ’  vortices  cylindrical 

nuclei  are  generated.  y 

29.  We  afk,  what  fhould  be  done,  that  fpherical  nuclei  may  be  pro- 
Aiced.  Having  premis’d  what  I  have  faid,  this  problem  is  not  difficult ; 
take  here^the  method  which  led  me  to  the  folution. 

30.  We  have  feen,  that  upon  caufing  a  fpherical  vortex,  whofe  axis 
1  rmay  ^  parallel  to  the  horizon,  we  alfo  obtain  the  cylinder  abed, 

°;e axj!  ®  Para^el  to  the  horizon.  Let  us  now  fuppofe  the  axis  of 
romtion  Ef  to  be  vertical  to  the  horizon;  and  let  us  abftraft  from  that 

ir  /lce*  W^IC^  either  the  gravity  or  levity  of  bodies  may  caufe,  we  fhall 

If  von Tn  t^e,cy1j;nder  ƒ/**>  whofe  axis  EF  is  vertical  to  the  horizon. 
n  you  luppofe  both  motions  to  be  conjoin’d  on  account  of  the  other  aftion, 

which 
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which  depends  on  the  rotation  according  to  the  axis  AB,  the  cylinder 
efgb  will  be  urged  from  towards  i  and  from  e  towards  k,  from^  towards- 
/,  and  from  ƒ  towards  n  and  vice  verfd ,  on  account  of  the  adtion  depend¬ 
ing  on  the  rotation  according  to  the  axis  EF,  part  of  the  cylinder  abed 
will  be  urged  from  a  and  d  towards  i  and  /,  and  from  b  and  c  towards  k 
and  m ,  what  fort  of  figure  does  hence  arife  ? 

31.  It  feems,  indeed,  at  firft  fight,  that  there  arifes  the  common  feftion 
of  the  two  cylinders  abed  and  ef gh  (but  which  acquire  a  fomewhat  larger 
diameter)  reprefented  here  in  fome  meafure  by  ikltn  ;  and  therefore,  the 
body  will  be  angular,  whofe  angles  in  i,  k,  l,  vn,  may  coincide  with  the 
middle  of  the  quadrants  AE,  EB,  BF,  FA:  And  which,  therefore,  can¬ 
not  be  avoided,  unlefs  by  a  new  rotation  according  to  the  axes  n  0  and  pq, 
upon  fuppofing  which  the  angles  may  again  fall  in  with  the  middle  of  the 
fpaces  EO,  OB,  ÖV.  fo  that  at  laft  in  order  to  avoid  all  angles,  we  mult 
have  recourfe  to  Huygens’  hypothefis  of  the  rotation  according  to  all  pofllble 
axes,  or,  which  is  the  fame  thing,  of  the  recefs  of  the  revolving  fluid 

according  to  all  great  circles.  . 

32.  But  it  is,  indeed,  eafy  to  avoid  thefe  inconveniencies,  if  we  attend 
to  the  genefis  of  the  cylinders  a b cd  and  efgb-,  for,  the  cylinder  abed 
arifes  hence,  namely,  that  upon  the  gyration  about  the  axis  AB,  each 
bubble  tends  towards  fome  point  of  the  axis  A  B j  and  the  cylinder  efg  h 
arifes  hence,  namely,  that  upon  the  gyration  about  the  axis  EF,  each 
bubble  tends  towards  fome  point  of  the  axis  E  F  *,  both  rotations,  there¬ 
fore,  being  conjoin’d,  each  bubble  tends  towards  each  axis. 

33.  To  make  it  tend  to  a  point  common  to  both  axes,  and  confequently,. 
to  the  centre  of  the  fphere,  you  may  effedt  thus.  Let  both  vortices  be 
equally  ftrongi  let  the  ratio  of  the  revolving  fluid,  and  of  the  particles 
immers’d  therein  be  fuch,  that  the  centripetal  forces  of  the  ceding  corpuf- 
cles  be  diredtly  as  the  diftances  from  the  axis:  It  is  manifeft,  that  in  a 
cedin"  corpufcle  a  compound  nifus  arifes,  whofe  direction  T  O  is  the  dia- 
gonafof  the  fides  T  Qand  TP,  tending  to  the  centre  of  the  fphere  :  This 
twofold  rotation  being,  therefore,  combin’d,  there  will  arife  a  fpherical 
nucleus  for  it  is  a  thing  receiv’d,  that  the  fpherical  figure  of  the  nucleus 
may  be  deriv’d  from  the  direction  of  the  corpufcles  towards  the  centie. 

34.  But  if  you  doubt  of  it,  fuppofe  an  angular  body,  whofe  fedtion,  for 
inftance,  let  be  abed,  by  the  hypothefes  §  33,  the  force  of  each  particle 
tending  to  the  centre  will  be  proportional  to  its  diftance  from  the  centre 
bo,  ea,  fo ;  And  therefore,  the  more  remote  particle  b  will  remove  late¬ 
rally  the  particles  e  and  ƒ  next  thereto,  till  all  be  in  aequilibrio  and  equi- 
diflant  from  the  centre,  that  is,  till  there  be  a  fpherical  nucleus. 

35.  Let  thefe  things  abftradtly  faid  luffice  for  underftanding  what  may 
be  requifite  and  fufficient  towards  the  genefis  of  a  fpherical  nucleus ■  m  a 
vortex-.  How  it  may  be  obtain’d  by  an  experiment,  I  fhall  explain 
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en  filing  differtation  i  and  then,  at  the  fame  time,  I  (hall  fhew  how  far 
thefe  things  may,  or  may  not  be  applied  to  the  mechanical  or  phyfical 
doftrine  of  gravity  •,  for,  I  imagine  I  have  made  fome  progrefs  in  that 
argument,  but  that  more  remains  ftili  behind*. 

*  What  T  here  promife  about  gravity  was  afterwards  profecuted  in  a  particular  difier- 
tation,  publilh’d  at  Paris  in  1728,  becaufe  the  illuftrious  Academy  thought  it  worthy  of  a 
prize  :  In  what  is  to  follow,  I  do  not,  therefore,  fo  much  regard  the  application  of  this 
do&rine,  as  its  confirmation  and  enlargement. 


Of  the  Sugar  Plantations  in  Brafil.  From  the  Breflaw  Collection, 
September  1717.  Clafs  IV.  Art.  VIII.  p.  79. 
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Sugar  yielded  by 
two  different 
plants,  and  a 
great  quantity  of 
is  in  "Brafil. 


BOTH  the  Eaft  and  Weft-Indies  fupply  us  at  this  day  with  fugar,  yet 
from  a  different  plant ;  in  regard  that  the  Eaft-India  fugar  is  made 
from  a  natural  tree,  but  the  Weft-India  is  taken  and  manufactur'd 
from  a  fhrub :  The  leaves  of  this  laft  are  like  thofe  of  the  wild  reed,  but 
the  fugar-cane  itfelf  has  many  joints  •,  yet  fo  that  the  larger  thefe  parts  are, 
the  fugar-crop  is  wont  to  be  the  richer.  Now  this  fugar-cane  grows 
moftly  in  Brafil ,  whither  the  plants  were  at  firft  carried  from  the  Canaries , 
and  to  this  day  have  been  plentifully  propagated  there :  So  that  fugar, 
tobacco  and  Brafil  wood  are  the  principal  commodities  of  the  Portugueze 
trade  to  Brafil ;  of  this  fugar  were  formerly  every  year  1,000,000  Arobba' s 
(  each  Arobba  reckon’d  at  3  2  Dutch  pounds  )  imported  to  Portugal ,  and 
from  thence  to  the  other  parts  of  Europe.  The  principal  flaple  town  for 
fugar  is  Olinda  in  Brajil ,  from  whence  fometimes  40  fhips  laden  with  fugar 
have  fail’d  in  one  day,  and  left  behind  in  the  warehoufes  as  much  as  they 
carried  away.  This  fugar-manufaCture  is  carried  on  for  the  moft  part  with 
Haves  or  Negroes  from  Afric ,  of  which  yearly  a  great  number,  and  in  1621 
and  the  two  following  years  only,  15430  were  carried  to  Olinda  for  the 
fugar-mills3 :  But  afterwards  by  means  of  the  Portugueze  inquifition,  the 
number  of  labourers,  who  pretended  to  be  Jews ,  was  greatly  diminifh’d, 
and  thus  the  manufaCluries  were  greatly  weaken’d  :  So  that  this  year  1717, 
there  was  fuch  a  great  decay  of  fugar,  that  at  the  clofe  of  fummer  they 
were  advis’d  at  Lißon  from  Bahia  de  Todos  los  Santos ,  that  the  fugar  plan¬ 
tations  were  entirely  ruin’d,  and  that  this  year  little  fugar  was  to  be  ex¬ 
pected  in  Portugal ,  as  it  accordingly  happen’d  i  for,  in  the  month  of 
Obi  ob  er  there  came  no  more  than  one  fingle  fhip  with  60  or  70  chefts  of 
lugar  only,  and  each  cheft  reckon’d  to  20  or  30  arobba  s,  in  all  about 
2170  arobba  s,  with  1986  rolls  of  tobacco.  But  at  length  on  the  25th  of 
November  the  whole  fleet,  confiffing  of  26  fail,  arriv’d  at  Lißon  with  6844 

fugar- 
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fugar-chefts  and  2864  rolls  of  tobacco,  with  14860  hundred  weight  of 
Braßl  wood,  together  with  other  commodities  and  riches,  and  with  this 
additional  advice,  that  there  was  only  left  behind  5500  chefts  of  fugar, 
and  7000  rolls  of  tobacco :  So  that  the  remaining  lhips  mult  have  been 
freighted  only  with  fait.  Yet  the  fcarcity  of  this  year  was  greatly  increas’d 
by  a  natural  caufe,  feeing  the  preceeding  fummer  and  harveft  of  An.  1716 
till  February  this  year,  that  is,  for  feven  long  months,  there  was  a  great 
and  continu’d  drought  without  any  rain  all  over  Braßl ,  whereby  the  fugar- 
cane,  which  requires  a  great  deal  of  moifture  towards  its  growth,  as  allb 
the  tobacco,  were  almoft  entirely  parch’d  up. 

It  is  well  known  of  this  fugar-cane,  that  it  grows  as  well  on  unwater’d  The  foil  and  ni¬ 
hilis  and  eminencies  as  in  fat  meadows,  particularly  about  Pharnambuc , 
where  it  ulually  grows  in  greateft  plenty  •,  yet  fo  that  it  principally  requires 
a  great  deal  of  moifture,  but  on  the  contrary,  is  eafily  fpoil’d  and  dried 
up  by  exceffive  drought ;  and  the  more  moifture  it  has,  the  better  does 
the  cane  fhoot  up  and  yield  the  more  fugar :  Whence  the  (lips  of 
the  cane,  which  are  laid  in  the  plough’d  field  crofs-wife,  and  cover’d 
with  mould,  require  more  earth  in  fummer  than  in  winter,  on  account  of 
the  fummer-heat,  which  otherwife  would  eafily  parch  up  the  cane,  as  it 
lies  fhallow :  And  upon  this  each  joint  fhoots  out  a  new  cane,  which  in  ten 
or  twelve  months  is  ripe  and  cut  off ;  and  the  intelligent  planters  ufually 
fet  them  in  the  month  of  Auguft ,  as  being  the  laft  winter  month  ;  and  at 
which  time  the  earth  is  entirely  moiften’d  with  rain.  Now  when  thus  the 
cane  is  ripe  they  cut  it  off  the  firft  year,  and  alfo  fometimes  not  till  the 
fecond  year,  when  it  is  call’d  old  cane,  in  which  time  it  fhoots  out  new 
canes,  which  along  with  the  old  produce  is  alfo  gather’d  •,  but  what  ftands 
above  two  years  till  the  third  year  is  of  little  ufe,  and  is  already  quite  dried 
up.  In  this  manner  the  firft  planting  continues  fucceftively  without  fur¬ 
ther  culture  in  fat  fields  for  40  or  50  years :  Whereas  in  dry  and  poor 
foils  they  do  not  thrive  above  five  years.  Now  if  a  continu’d  heat  and 
drought  come  on,  the  plants  are  burnt  up  to  the  root,  and  caufe  great  lofs 
to  the  proprietors  ;  as  alfo  on  the  contrary,  from  exceflive  floods  the  plants 
are  chill’d  too  much,  and  in  like  manner  deftroy’d  :  Not  to  mention,  that 
they  are  eaten  up  and  deftroy’d  at  the  root,  efpecially  in  marfhy  fields,  by 
a  kind  of  black  wing’d  worm,  which  the  Brafilians  call  guirapea  coca ,  but 
the  Portugueze ,  pao  de  galinha. 

Now  after  that  the  cane,  which  we  fhall  only  mention  curforily,  is  cut,  The  manner  w 
it  is  clear’d  of  its  leaves,  made  into  bundles,  and  carried  to  the  mills, 
where,  by  means  of  two  thick  rollers  moving  upon  each  other,  the  juice 
is  exprefs’d,  which  in  this  its  firft  confiftence  is  by  the  Spaniards  call’d 
caldo.  This,  as  in  24  hours  it  becomes  four  and  unfit  to  make  fugar,  is 
immediately  wont  to  be  boil’d  in  three  large  coppers,  one  after  another, 
from  the  coarfer  parts,  and  purified  from  the  fcum,  call’d  cagajfa,  and 
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which  is  given  to  cattle  •,  and  pouring  to  it  fome  pretty  drong  lee,  all  the 
impurities  are  forc’d  up  to  the  top,  which  are  (kimm’d  off  with  large 
copper  (kimmers:  After  this  it  is  (train’d  thro’  a  linen  cloth,  and  purified 
from  the  other  remaining  recrements,  which  ferve  for  food  to  the  (laves. 
From  this  juice  is  ufually  made  wine,  brandy,  vinegar,  mead,  and  laftly, 
alfo  fugar  itfelf ;  and  this  laft  in  the  following  manner  :  The  juice  is  boil’d 
in  fmall  (hallow  coppers  to  the  confidence  of  a  fyrup,  and  here  to  prevent 
too  great  and  prejudicial  a  boiling,  a  little  olive-oil  or  butter  is  dropp’d 
into  it ;  and  it  is  remarkable,  that  if  you  pour  the  faid  oil  into  the  fird 
larger  coppers,  wherein  the  caldo  is,  as  alfo  if  the  lee  be  pour’d  into  the 
lad  fmall  coppers,  as  well  as  into  the  large  ones  •,  or  even  if  fome  lemon- 
juice  or  any  other  four  thing  be  thrown  in,  no  fugar  can  be  made.  Nov/ 
'after  this  juice  is  become  thick  and  begins  to  fettle,  it  is  pour’d  into 
wooden  moulds,  which  are  brought  to  a  particular  bench  for  that  purpofe, 
and  done  over  with  moid  clay,  whereby  it  happens,  that  the  brownifh 
liquor  feparates,  and  thereby  the  fugar  becomes  white.  Upon  this  the 
fmall  hole,  which  is  below  in  each  mould,  is  open’d,  that  all  the  remaining 
impurities  of  the  fugar  may  run  off.  Ladly,  this  condens’d  fugar  is  taken 
out  of  the  moulds,  the  white  feparated  from  the  black,  ( which  is  call’d 
mafcovado )  dried  in  the  fun,  and  put  into  cheds.  The  greated  fecret  con- 
fids  in  the  giving  the  fugar  a  beautiful  white  colour;  but  this  is  what  the 
manufacturers  will  not  readily  difcover.  To  all  this  there  is  requir’d  a 
great  deal  of  pains  and  charges,  particularly  a  great  number  of  labourers 
and  cattle  •,  fo  that  we  may  eafily  fee,  that  befides  the  exceflive  drought, 
the  fcarcity  of  labourers  occafion’d  no  fmall  prejudice  this  year  to  the  fugar- 
plantations. 

I  add  this  remark,  that  in  walking  over  the  fields,  one  may  greatly 
refrefh  himfelf  by  the  generous  juice  of  the  broken  frefh  reed,  which  tades 
like  fugar ;  yet  it  eafily  caufes,  if  taken  too  plentifully,  bad  diarrhoea's  : 
Whence  drangers  mud  be  caution’d  on  this  account;  whereas  the  inhabi¬ 
tants  of  the  country  are  not  fubjeCt  to  this  danger;  as  all  this  is  fully  and 
circumdantially  deicrib’d  by  Guil  Pifoh ,  who  likewife  gives  a  figure  of  the 
fugar-mills;  and  by  0.  Dapper*,  as  alfo  by  De  Rochefort  in  his  deferip- 
tion  of  the  Antilles d.  But  the  feveral  fpec.ies  of  fugar,  the  refining  and 
the  trade  thereof  is  deferib’d  by  Marperger  in  the  merchant' s  magazine*» 
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A  method  of  bringing  up  young  Children  by  Hand .  From  the  A<5la 

Erudit.  Lipf.  An.  1682.  p.  197. 

Tranßated  from  the  Latin. 

AFTER  feveral  other  late  difcoveries  about  the  nutrition  of foetus's  in  whether  infant*, 
the  uterus ,  there  ftill  remains  behind  the  fupplying  them  with  a  iuniï,^^ 

wholefome  and  always  equal  food  after  the  birth,  and  that  without 
the  aid  of  nurfes  j  fince  fuch  food  is  but  little  to  be  expedited  from  thefe,  on 
account  of  their  feveral  dilorders  both  of  mind  and  body,  and  by  reafon  of 
many  other  inconveniencies.  We  are  told  in  the  Journal  des  Sf  avail  s',  that 
the  thing  was  actually  put  in  praótice  both  in  England  and  Bavaria ,  even 
by  perfons  of  thegreateft  rank,  and  the  method  of  doing  it  is  there  at  the 
fame  time  explain’d:  This  matter  was  likewife  propos’d  in  France  to  the 
overleers  of  the  hofpital  for  foundlings,  the  greateft  part  of  whom  is  other- 
wife  loft  by  bad  nurling  and  the  negligence  of  the  nurfes :  And  for  this 
end  fome  were  pleas’d  to  propofe  furmety,  others,  pap,  and  others  again, 
hafty-pudding  i  till  the  parliament  of  Paris ,  Aug.  19,  1680,  refolv’d  to  refer 
the  matter  to  a  certain  number  of  phyficians  and  furgeons,  as  alio  to  two 
fworn  women,  who  fhould  communicate  to  them  their  opinions.  It, 
therefore,  appear’d  to  thefe,  that  tho*  nurfes  are  very  neceftary,  fo  that  it 
were  very  much  to  be  wifh’d,  that  they  might  be  had  for  four  months  at 
leaft,  to  obviate  thofe  frequent  dangers  to  which  fo  tender  infants  are  fub- 
jedt  •,  yet  that  it  was  no  impoftible  thing  to  bring  up  fuch  children  without 
a  nurle,  tho’  the  methods  above  propos’d  were  only  fuitable  to  robufter 
children,  and  fuch  as  were  almoft  fit  to  be  wean’d :  But  as  it  is  dangerous 
to  try  means,  not  yet  confirm’d  by  experience,  and  a  rafh  thing  to  tamper 
with  luch  delicate  bodies,  without  fufficient  reafon ;  and  reafon  does  but 
little  favour  the  means  above  propos’d,  if  we  only  confider  the  ftate  of  new¬ 
born  infants,  their  low  degree  of  heat,  the  weaknefs  of  their  ftomachs, 
and  the  liquors  diftolving  the  aliments,  almoft  choak’d  up  by  too  much 
humidity :  On  thefe  accounts  it  was  entirely  neceftary,  that  a  nourifhment 
fhould  be  iubftituted  inftead  of  the  milk  of  the  nurfe,  that  (hould  approach 
fo  near  to  the  nature  or  chyle,  as  to  require  little  or  no  heat  for  its  digef- 
tion,  that  fhould  ftay  but  a  (hort  time  in  the  ftomach,  be  eafily  diftri- 
buted  ;  and  above  all,  in  order  to  avoid  any  fudden  change,  which  is 
dangerous  to  more  tender  infants,  be  very  fimilar  both  to  that  nourifhment 
with  which  the  mother  fupplies  the  infant  in  the  womb  and  to  that  fup- 
plied  by  the  nurfe,  inftead  of  which  it  comes  to  be  us’d  :  And  as  thefe 
properties  are  riot  to  be  found  in  furmety,  which  is  crude  and  heavy,  and 
lefs  capable  of  being  alter’d  by  the  weak  heat  of  tender  infants,  and  which 
undoubtedly  would  difpofe  them  to  fevers  or  fatal  diarrhoea  s  ;  nor  in  hafty- 
pudding  or  pap,  which  are  groftbr  food,  and  which  but  very  rarely  agree  with 
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new-born  infants,  and  is  only  fit  for  children  of  fix  or  feven  months  old, 
when  they  firft  begin  to  breed  teeth,  that  from  hence  it  very  evidently 
follows,  that  inftead  of  women’s  milk,  that  taken  from  animals  is  to  be 
receiv’d*,  as  it  is  evident  from  hiftory,  that  leveral  children  have  been 
fuckl’d  by  wild  beafts;  and  according  to  the  modern  practice,  children 
that  have  remarkably  fuffer’d  by  the  lmall-pox,  have  with  fuccefs  been  put 
to  fuck  goats.  In  defedt  of  this  method,  which  is  fomewhat  more  difficult, 
cows  milk  is  to  be  ufed,  yet  with  the  proper  precautions  ;  among  which 
the  principal  is  this,  namely,  that  it  be  taken  by  the  infants  in  the  way  of 
fudtion,  in  which  by  the  motion  of  the  jaws  the  falivary  dudts  may  be  the 
better  open’d,  as  the  mixture  of  the  faliva  with  the  aliments  does  furpri- 
fingly  promote  their  diflolution :  But  that  this  may  be  attempted  without 
rafhnefs,  reafon  not  only  perfuades,  but  the  thing  has  anfwer’d  well  even 
with  fome  of  their  own  friends,  as  alfo  with  feveral  poor  women ;  till  by 
this  means  the  dangers  of  that  firft  ftate  of  life  being  over,  recourfe  may 
be  had  to  more  folid  food,  as  hafty-pudding,  pap,  and  furmety. 

Thefe  things  being  thus  determin’d,  they  hint  that  there  ftill  remain  three 
other  conditions,  highly  neceffary  towards  the  better  fuccefs  in  this  matter, 
to  wit,  i.  That  the  milk  be  of  fo  exadt  a  temperature,  as  if  it  came  diredtly 
from  the  breads  of  a  found  woman,  feeing  the  ftomachs  of  children  can 
otherwife  lefs  bear  it.  2.  That  it  be  always  kept  up  to  this  degree  of 
natural  heat.  And  3.  That  it  be  taken  by  the  child  with  as  much  eafe, 
as  if  it  fuck’d  a  good  nurfe  ;  and  for  obtaining  thefe  requifite  conditions, 
M.  du  Val ,  engineer  and  king’s  architect,  has  taken  fome  pains;  as  to  the 
two  firft,  indeed,  he  takes  a  large  tinn’d  copper  veflel,  wherein  he  heats 
the  cows  milk  to  the  fame  degree  of  heat  with  that  of  the  milk  juft  drawn 
from  the  nurfe’s  breads ;  and  this  temperature  is  to  be  determin’d  by  a 
phyfician,  by  putting  a  little  of  each  on  his  hand,  and  accurately  examin¬ 
ing  them  ;  and  that  that  equal  temperature  may  be  always  kept  up,  he 
externally  employs  the  flame  of  a  lamp  with  fpirits  of  wine,  fet  under  the 
veffel ;  but  internally  he  puts  into  the  veflel  a  thermometer,  whofe  deter¬ 
min’d  height  is  an  infallible  rule  for  continuing  the  fame  degree  of  heat  in 
the  milk  *,  a  figure  of  which  machine  may  be  feen  in  the  Journal  des 
Sfävansb.  But  the  third  condition,  to  wit,  the  eafy  fudtion  he  fulfills  by 
artificial  breads,  contriv’d  in  imitation  of  thofe  of  a  found  nurfe,  and  arti¬ 
ficially  furnifh’d  with  fmall  tin-tubes,  and  he  frames  them  of  goat’s  fkins, 
or  other  limber  materials ;  or,  as  thefe  are  lefs  durable,  and  on  account  of 
their  limbernefs  the  fooner  fubjedt  to  relax  and  foften  by  the  fucking  of  the 
child,  he  prefers  thin  taftety,  as  being  more  durable :  But  that  they  may 
always  remain  turgid,  he  fluffs  them  with  horfe-hair,  prepar’d  in  a  peculiar 
manner  ;  for,  thus  they  will  be  both  foft  and  tradtable,  that  children  may 
apply  their  gums  to  them  without  receiving  any  hurt,  and  by  the  motion 
©f  the  jaw  the  difcharge  of  the  fahva  be  at  the  fame  time  promoted, 
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A  new  Method  of  curing  the  Gout.  By  Dr.  Conrad  Barthold 
Behrens.  From  the  Mifcellanea  Berolinenfia.  Tom  I.  p.  128. 

Tr (inflated  from  the  Latin. 

THIS  method  of  curing  the  gout  has  happily  fucceeded  for  feveral  a  remedy  f« 
years  together ;  and  the  illuftrious  Zimmermann  Privy  Councilor  to  the  s°u/l 
the  Emperor,  firft  made  ufe  of  it,  and  he  has  render’d  it  very 
Famous  •,  fo  that  tho’  it  be  a  little  tedious,  yet  other  great  men  by  his 
example  have  us’d  it  always  with  like  fuccefs,  and  it  is  perform’d  by  a 
deco&ion  of  the  woods,  as  guaiacum ,  farfaparilla ,  and  the  root  china ,  to 
which  is  added  a  certain  quantity  of  polypody  and  hermodadtyl ;  and  all  is 
boil’d  in  wine  and  twice  the  quantity  of  water  :  But  it  is  taken  down  in 
large  draughts  •,  fo  that  in  three  days  (in  which  time  the  cure  is  always 
compleated  and  the  patient  again  walks  about)  almoft  24  pounds  of  it 
are  drank. 

And  this  efteót  fucceeding  always  in  all  and  thofe  even  different  circum-  Bein?  a  rfedfi> 
ftances,  made  me  that  in  my  Seleffa  Medica ,  lately  publifh’d,  wherein  I therem' 
have  vindicated  fpecific  remedies  for  difeafes,  I  call’d  this  deco&ion  a 
fpecific  in  the  gout. 

But  this  invention  is  not  quite  new,  fince  about  200  years  ago  the  Havt  tobetg*c„ 
phyficians  of  Genoa  recommended  to  the  Emperor  Charles  V.  the  root aiid  its  effers, 
china,  as  an  antiarthritic  •,  and  from  that  time  decodlions  of  the  woods 
have  been  frequently  us’d  in  the  gout :  Yet  the  method  of  ufing  them, 
as  far  as  I  know,  is  new,  feeing  the  firft  dofe  of  thefe  decodlions  was 
formerly  taken  in  the  morning  a-bed  which  caus’d  fweating,  but  the  fecond 
at  dinner  and  fupper  :  But  here  in  my  cure  of  the  gout  the  patient  even 
fits  up  in  his  chair,  then  takes  it  down  plentifully  every  hour,  nay  every 
half  hour  a  cup  of  it,  and  even  at  meals .  And  again  he  is  put  into  a 
gentle  breathing  fweat  for  three  days ;  and  fome  even  have  a  difcharge 
of  urine,  and  others  alfo  an  open  belly. 

Nor  is  this  cure  without  its  foundation,  feeing  by  this  method,  which  The  marmer 
the  weight  of  the  decocftion,  ftrongly  tindhired  with  the  medicines,  does  USOlcraUon' 
promote,  the  fharper  faline  fpicula ,  colledted  in  the  blood  and  efpecially 
about  the  joints,  and  wounding  th tperiofteum,  ligaments,  tendons  and  nerves, 
are  diluted  and  plentifully  difcharg’d  out  of  the  mafs  of  blood,  and  as  it 
were,  elixated  -,  and  the  cure  fucceeds  fooner  and  with  more  fafety  than 
by  antiarthritic  tindlures,  as  they  are  commonly  call’d,  as  being  in  too 
fmall  a  quantity,  and  even  than  by  cathartics  or  topical  applications:  For, 
tho’  cathartics  may  fometimes  happen  to  produce  their  effecft,  as  a  certain 
nobleman  by  my  diredlion  does  now  for  fome  years  upon  the  very  firft 
attack  of  the  gout  always  ufe  with  the  defired  fuccefs  fome  ftrong  purg¬ 
ing  pills  j  yet  fuch  cathartics  do  not  promifcuoufty  agree  with  every  body, 

as 
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as  they  put  the  body  and  blood  into  a  very  great  ferment,  and  as  they 
irritate  the  fpirits,  and  often  heighten  the  pain,  and  very  often  on  this 
account  protradt  the  paroxyfm  :  Nor  is  the  cure  by  topical  applications 
always  lo  fuccefsful,  nor  does  it  feem  to  me  a  fafe  method,  whether 
attempted  by  repellents,  as  by  thefe  nature  is  not  without  danger  hinder’d 
in  its  operation,  and  the  faline  matter  more  firmly  impadted  on  the  joints; 
or  by  refolvents  and  anodyne  plaifters  for  the  fame  reafon :  For,  thus  I 
fuppofe  that  tophi  arife,  becaufe  the  diffolving  of  the  faline  matter  is  by 
fuch  a  method  impeded,  and  that  matter  thereby  colledted :  So  that  it 
is  with  me  a  certain  truth,  that  the  cure  of  the  gout  is  beft  of  all  perform’d 
by  decodtions  of  the  woods,  which  are  fuited  to  all  temperaments  and 
conftitutions.  When  this  method  began  firft  to  be  known,  there  were 
three  objections  made  to  it.  1.  That  the  ftomach  muft  be  greatly  weak¬ 
en’d  by  taking  down  fuch  a  large  quantity  of  the  decodtion.  2.  That  the 
weaknefs  of  the  affedted  part  cannot  be  lo  eafily  corredted,  in  accom- 
plifhing  which,  nature  fo  me  times  takes  up  lo  me  weeks.  3.  And  laftly, 
that  fometimes  notwithstanding  this  method  relapfes  do  enfue.  As  to  the 
firft  and  fecond  objedtions  experience  itfelf  fhows  their  weaknefs ;  and 
except  one  patient,  who  after  the  ufe  of  the  decodtion  complain’d  for 
fome  weeks  of  a  lofs  of  appetite,  I  know  of  none  other:  And  yet  his  lols 
of  appetite  was  owing  to  fomething  elfe  too  tedious  to  relate  here  ;  and 
by  the  ufe  of  ftomachics  his  appetite  has  continued  good  to  this  day,  and 
the  weaknefs  of  the  part  affedted  cannot  be  fo  great,  if  the  falts  be  diffolv’d 
by  the  decodtion,  taken  immediately  on  the  firft  on  let  of  the  paroxyfm, 
before  they  weaken  the  part  more  and  more  by  a  longer  delay :  For,  if 
this  be  the  cafe,  it  is  not  to  be  wonder’d  at,  that  fome  weeks  are  fpent-  in 
recovering  the  part  to  its  tone  again  •,  nor  do  I  deny,  that  relapfes  may 
fometimes  happen  from  new  caules,  but  even  then  the  decodtion  is 
repeated  with  a  like  effedt,  as  I  had  a  remarkable  inftance  of  it  laft  year  in 
a  certain  patient  of  tnis  place,  who  about  the  beginning  of  fpnng  having 
kept  his  bed  for  feveral  weeks,  fometimes  by  pains  in  his  feet,  then  in  his 
hands,  and  again  in  his  arms  and  lhoulders,  he  at  length  took  the  decoc¬ 
tion,  which  at  firft;  he  could  not  be  prevail’d  on  to  ufe,  and  it  immediately 
remov  d  the  paroxyfm,  but  in  a  ftiort  time  after  falling  into  a  great  paftion 
he  had  a  relapie,  with  wandering  pains  in  the  joints  and  plentiful  night 
lweats  •,  but  he  repeated  the  decodtion  with  fuccefs. 

But  whether  it  may  be  of  lei  vice  indifcriminately  to  all  patients  maybe 
no  mpi  oper  query  ?  But  as  it  is  the  part  of  a  prudent  phyfician  to  accom- 
rnoc  ate  his  remedies  to  the  temperament  and  other  circumftances  of  each 
patRnt,  tue  lame  thing  is  alio  fometimes  to  be  done  by  this  decodtion. 
.  uk.  m  the Tn  it  piace,  I  am  of  opinion,  that  we  are  to  regard  theftrength 
C  m  y?t  Patients  of  different  ages  and  temperaments  have 

happiry  lollow  u  this  method;  and  even  fuch  as  leern’d  to  incline  to  a 

confump- 
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confumption,  the  ftone,  a  cachexia  and  the  fcurvy :  And  very  lately  a 
certain  nobleman  who  had  a  bleeding  of  the  internal  hemorrhoids,  and  who 
had  the  gout  in  his  hand,  by  my  advice  direólly  took  a  draught  of  the 
decocftion,  which  he  now  always  ufes  with  fuccefs  for  thefè  two  years,  as 
1  judged  it  fafer  firffc  to  difpel  the  pain  before  it  fhould  be  more  firmly 
lodged  in  the  part,  by  the  length  of  time  employ’d  in  putting  a  flop  to 
the  hemorrhoids,  and  then  the  bleeding  might  alfo  be  reflrain’d  *,  and  if 
the  hemorrhoids  fhould  happen  to  be  provok’d  by  that  deco&ion,  that 
notwithstanding  it  was  better  to  ufe  it  at  firft  than  after  the  hemorrhoids 
are  flopp’d,  and  they  fhould  break  out  again  *,  and  it  fucceeded  well,  as 
the  hemorrhoids  were  no  more  affe&ed  by  the  ufe  of  the  decoólion,  nay 
rather  thereby  flopp’d  for  about  a  day  *,  and  the  gout  in  the  hand  remitted 
in  lefs  than  three  days,  but  the  hemorrhoids  afterwards  difappear’d  by  an 
eledluary  made  of  detergents  and  aflringents. 


Deaf  and  dumb  Perfons  made  to  hear  and  /peak.  By  Dr.  Petrus 
a  Cailro;  together  'with  Objervations  thereon  by  Philip  Jac. 
Sachs  a  Lewenheimb.  From  the  Mifcellanea  Nature  Curio- 
forum.  An.  i.  Dec.  i.  Obf.  XXXV.  p.  112. 


Franfiated  from  the  Latin. 

THERE  are  many  inflances  of  perfons  of  noble  families  in  Spain,  Dumb  rfrW 
who  were  dumb  in  their  infancy,  either  thro’  a  natural  defedl  or  by  laus!lttJ  Tcait~ 
accident,  as  the  rumbling  of  a  coach,  or  the  explofions  of  great 
guns  (for,  thefe  caufesmay  occafion  dumbnefs)  who  afterwards  learn’d  to 
pronounce  words  diflindlly ;  and  tho’  they  always  continued  deaf,  yet  not 
dumb.  Such  were  the  fon  of  the  Prince  of  Savoy ,  the  Marquis  de  Priego 
and  the  Marquis  del  Frefno ,  brother  to  the  Conilable  of  Caftile,  who  were 
formerly  dumb,  yet  now  fpeak  without  any  difficulty  or  hefitation,  only 
the  deafnefs  is  flill  obferv’d.  There  are  many  other  inflances  of  different 
private  perfons,  who  receiv’d  this  benefit  from  Emanuel  Ramirefius  de 
Carione ,  which  extraordinary  fecret  I  learn’d,  partly  by  converfation  with 
the  author  himfelf,  and  partly  by  dint  of  clofe  meditation  ^  and  it  fuc¬ 
ceeded  very  well3*,  but  what  he  there  fcruples  to  difeover  was  perform’d 
by  him  in  the  following  manner  *,  the  whole  bufinefs  confifts  in  application, 
dexterity  and  patience  •,  and  a  Cafiro  himfelf  affirms,  that  at  Vcrgana ,  a 
town  of  Cantabria ,  he  in  this  manner  reflor’d  a  boy  that  was  deaf  and 
dumb  from  his  birth,  with  the  greatefl  afliduity,  and  tho’  it  took  up  fome 
time,  and  that  in  two  months:  So  that  he  could  perfectly  pronounce  his 
words,  and  exprefs  his  thoughts. 

In  the  firft  place  the  body  is  to  be  purged  according  to  the  conftkuticn  The  man™- w 
of  the  fubje<ft,  then  a  fpecial  cathartic  of  black  hellebore  is  to  be  admi-  fo!Lw.tokc 

nifter’d- 
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■nifter’d,  or  the  extraff  thereof  exhibited  in  pills,  or  one  drachm  of  a 
decoction  of  the  root.  Of  this  decodtion  the  author  took  three  ounces, 
in  which  over  night  he  infus’d  two  drachms  of  agaric,  and  after  {training 
lie  added  two  ounces  of fyr.  de  epithym.  The  head  being  purged  once  or. 
twice  by  this  medicine,  as  the  cafe  requires,  the  breadth  of  the  hand  is 
fhav’d  above  the  coronal  future,  and  then  the  following  liniment  is  often 
nibb’d  into  the  fhav’d  part.  Jfc.  aqu.  vit .  §  1 1 1 .  falpet.  five  miri  purificat. 
3 1 1,  ol  amygd.  mar .  Jr.  Let  them  boil  together  till  the  fpirits  of  wine 
are  confum’d,  then  add  an  ounce  of  aq.  nymph*  >  and  then  let  it  be  well 
mix’d  with  a  Jpatula ,  and  made  into  a  linfment,  with  which  the  ihav’d 
part  is  to  be  anointed  once  every  day,  efpecially  in  the  evening  at  bed-time; 
but  in  the  morning  after  he  has  clear’d  all  the  paffages  of  the  brain,as  the  ears, 
nofe  and  palate,  efpecially  by  chewing  a  grain  of  maftic  or  a  bit  of  liquo¬ 
rice,  or  which  is  better,  a  lozenge  of  the  juice  liquorice,  maftic,  amber 
and  mußt,  likewife  combing  back  the  hair  for  feveral  times  with  an 
ivory  comb,  and  then  walking  well  the  face,  he  fpeaks  to  the  dumb 
perfon  above  the  fhav’d  part;  and  it  is  furprifing  that  the  deaf  and  dumb 
perfon  perceives  the  found  fo  diftindtly,  tho’  by  no  means  by  the  ears : 
If  he  cannot  read  you  muft  begin  with  giving  him  the  letters  of  the 
alphabet,  and  often  repeat  each  one  of  them,  till  he  himfelfcan  pronounce 
it ;  and  you  are  to  proceed  with  fuch  induftry,  that  the  manner  of  pro¬ 
nouncing  may  be  gradually  inftill’d  into  him,  and  this  you  are  to  conti¬ 
nue  for  feveral  days,  till  from  letters  he  proceeds  to  entire  words;  and  let 
the  feveral  common  things  about  the  houfe  be  fiiown  him,  whofe 
names  he  may  learn.  Again  fpeak  often  and  much  to  him,  that  he  may 
take  the  manner  of  joining  words  :  For  the  Hrft  1 5  days  he  furprifingly 
learns  names,  which  he  could  not  retain  without  the  ftrongeft  memory ; 
and  every  day  following  the  thing  becomes  eafter  ;  and  it  is  furprifing 
with  what  anxiety  he  always  meditates  to  break  out  into  words. 

Perfons  dumb  from  their  birth  are  generally  wont  to  be  deaf  at  the  fame 
time ;  tho’  Dominicus  Panar  ollus*  has  feen  a  boy  of  1 2  years  of  age,  who 
indeed  was  dumb  from  his  birth,  but  not  deaf:  Whence  being  call’d  on 
from  behind  he  would  turn  about  his  face,  the  caufes  of  which  the  faid 
Dominicus  affigns,  both  as  the  nerves  for  fpeech  in  this  lad  were  at  leaft 
hurt,  as  alfo  on  account  of  the  different  conformation  of  the  nerves,  fo 
that  the  auditory  nerve  enter’d  into  the  ear  alone,  and  not  any  where 
elfe ;  and  in  fine,  from  his  foolifhnefs,  on  which  account  he  could  have 
learn’ d  nothing.  And  thus  pradlical  writers  alledge  a  threefold  caufe,  why 
Caufes  of  deaf-  dumb  perfons  are  for  the  moft  part  deaf  at  the  fame  time. 

i .  By  reafon  of  the  conjunction  of  the  nerve  of  the  fifth  conjugation, 
the  larger  branch  of  which  ufually  runs  to  the  ear,  the  leffer  to  the  tongue 
,  and  larynx*.  '  2.  Others 

b  Pentrcnß.  4.  Obf.  17.  p.  121. 
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2.  Others  afcribe  it  to  a  fmall  cartilaginous  canal  reaching  from  the 
fecond  meatus ,  or  the  tympanum  of  the  ear  to  the  mouth  and  palate,  fo  that 
the  air  paffes  and  repaffes  freely  from  the  mouth  to  the  ear,  and  from  the  ear 
to  the  mouth,  efpecially  if  that  meatus  reaching  from  the  tympanum  to  the 
palate  be  naturally  larged.  Whence  a  realon  may  be  affign’d  for  what 
Bcubefius  told  Paulus  Marguardus  Schlegelius ,  namely  that  he  knew  a  deaf 
woman,  who  put  a  horn  into  her  mouth,  and  defir’d  fuch  as  would 
fpeak  to  her  to  apply  their  mouth  to  the  farther  end  of  the  horn,  by 
which  means  fhe  heard  what  they  ipoke,  as  I  fome  time  ago  found  this 
in  Schlegelius" s  MSS.  and  faw  the  account  given  of  it  by  Hieronymus 
IVelfelius '  •,  for,  by  means  of  this  canal,  firing’ d  mufical  inftruments,  held 
between  the  teeth  and  ftruck  upon,  do  convey  a  found  thorough  the 
mouthf  *,  and  Laz.  Riverius s  affirms,  that  by  means  of  this  patent 
meatus  it  happens,  that  tho’  both  ears  be  flopp’d,  if  mufical  inftruments 
be  touch’d  and  held  between  the  teeth,  they  are  heard  the  more  dif- 
tindlly  and  on  the  high  road  the  tread  of  a  perfon  at  a  diftance  is  better 
perceiv’d,  provided  that  one  end  of  a  fword  be  ftuck  in  the  ground,  and 
the  other  end  held  between  the  teeth. 

3.  Others  affign  this  reafon  for  deafnefs  from  the  birth,  as  alfo  dumb- 
nefs,  or  at  the  leaft  a  difficulty  of  fpeech,  namely  becauie  the  minds  of  deaf 
perfons  are  not  made  acquainted  with  found,  and  not  knowing  how  to  form 
thefe  unheard  words,  they  can  neither  conceive  nor  exprefs  them,  feeing 
fpeech  is  only  regularly  learn’d  by  hearing  other  people  talk.  To  this 
opinion  inclines  Franc.  JMercur.  HelmonP .  Such  as  labour  under  tins 
misfortune,  namely  want  of  fpeech,  are  for  the  moft  part,  properly 
fpeaking,  only  deaf-,  for,  they  are  not  depriv’d  of  voice,  nor  of  the 
motion  of  the  mouth  and  tongue ;  but  the  want  of  fpeech  anfes  hence, 
namely  that  their  organs  of  hearing  being  vitiated,  they  cannot  hear  otheis 
fpeak  *,  confequently  they  cannot  form  by  the  motions  of  their  tongue  and 
voice  the  ordinary  diftindlions  of  human  founds,  according  to  the  common 
method  of  fpeaking.  Upon  this  principle  Petrus  Pontius ,  a  Benedictine 
monk,  taught  perfons  born  dumb  to  fpeak  by  no  other  art  than  firft 
teaching  them  to  write  down  the  names  of  things,  and  then  pointing  to 
the  things  that  anfwer’d  to  the  charaders,  according  to  Francifcus  V dl- 

lefius teftimony.  ,  ,  .  .  .  r  , 

Franc.  Mercur.  Helmont k  has  difclos’d  the  method  of  reftoring  fpeech 
to  the  dumb  and  deaf,  which  hitherto  has  been  a  fecret,  and  it  is  founded 
upon  the  following  principles. 

i.  Such  as  are  thus  deaf  are  for  the  moft  part  very  fharp  lighted :  fo 
that  if  one  talk  to  fuch  people  about  domeftic  affairs,  they  very  readi  y 
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and  even  at  a  diftance  underftand  what  is  faid,  as  if  they  read  the  words, 
and  that  only'  by  a  fomewhat  more  accurate  obfervation  of  the  fpeakers 
mouth,  as  we  have  it  confirm’d  by  the  hiftories  that  ffiall  be  mentioned 
anon. 

2.  They  learn  in  the  fame  manner,  that  illiterate  perfons  firft  learn  to 
read  •,  for,  as  thefe  at  firft  make  ufe  of  larger  characters,  and  afterwards 
proceed  to  fmallerones,  and  even  to  abbreviations,  which  they  very  eafily 
attain  to,  tho’  fome  things  are  not  fully  exprefs’d  till  the  end  of  the  fen- 
tence :  Thus  fuch  deaf  perfons  feem  at  firft  to  obferve  more  exactly  thofe, 
who  with  a  loud  voice  order  fome  thing  to  be  brought  them  ;  and  taking 
a  more  particular  notice  of  their  tongue,  lips,  cheeks,  chin,  throat,  ÖV. 
as  alfo  of  their  different  motions  and  changes,  they  make  ufe  of  thefe,  as 
of  the  larger  characters,  in  order  to  obtain  the  fenfe  of  the  fpeakers,  and 
being  confirm’d  in  thefe,  they  feem  to  proceed  to  the  more  gentle  and 
ordinary  motions  of  the  fpeakers,  till  at  length  they  underftand  their 
meaning  from  the  firft  commencing  of  thefe  motions;  tho’  the  whole  be 
not  yet  compleated,  more  efpecially  when  affifted  therein  by  cuftom. 
The  principles  therefore,  by  which  fudh  deaf  perfons  underftand,  are  the 
different  motions  in  the  tongue  of  the  fpeaker;  from  which,  as  from  the 
firft  elements  of  writing,  they  underftand  his  true  meaning. 

3.  After  having  thus  underftood  words,  Helmont  thinks  it  no  difficult 
matter  for  them  likewife  to  read  writing  readily,  if  the.  letters  be  depicted 
to  them  in  the  fame  manner  they  faw  them  form’d  by  the  tongue  of  the 
fpeaker,  and  they  may  be  brought  to  the  ufe  of  fpeech,  if  any  one  would 
teach  them  before  a  looking-glafs  to  imitate  with  their  own  mouth  thefe 
very  motions,  and  afterwards  animate  them,  as  it  were,  with  a  ftrone 
breath. 

4.  The  fame  Helmond  afferts,  that  this  fucceeds  better  in  the  oriental 
languages;  for,  the  eaftern  people  on  accountof  their  warmth  require  a  fuller 
breath;  whence  they  fpeak  with  open  mouth  and  wide  throat,  that  any 
one  may  very  eafily  obferve  the  motion  of  the  tongue;  but  in  England  and 

places  more  northerly  the  mouth  is  open’d  but  little,  and  they  fcarce  move 

the  lips. 

Helmont m,  therefore,  teftifies,  that  he  made  an  experiment  on  a  deaf 
mufician,  whom  he  brought  fo  far  in  three  weeks  time,  as  to  anfwer  any 
queftion  afk  d  himfelf  fiowly  and  with  open  mouth ;  and  in  a  ftiort  time 
after  he  learn’d  the  Hebrew  by  himfelf.  What  Helmont  perform’d  in  the 
Hebrew ,  Dr  .Wallis  of  Oxford  did  a  few  years  ago  perform  in  the  Enrlifh , 
teaching  deaf,  nay  dumb  perfons  to  fpeak,  and  that  in  two  inftances :  And 
Omus  Borrtcbtus  in  a  letter  to  Bartholin  from  London ,  dated  Aupuft  10, 
i  03 n  ipeaks  of  it  thus;  <•  I  faw,  fays  he,  a  young  gentleman  with 

Dr 
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Dr.  Wallis  i  who,  I  know  not  by  what  misfortune,  became  deaf  in  the 


*55 


-  fifth  year  of  his  age,  and  dumb  in  fix  months  after;  and  now  for  20 
*  years  he  could  not  fpeak  a  word.  Dr.  Wallis  writes  down  on  paper  the 
‘  letters  and  fyllabies,  then  he  repeats  them  himfelf,  caufing  the  other  to 
«  make  the  fame  motions  with  his  tongue ;  nor  was  the  Dr.  diiappointed 
<  in  his  thoughts;  for,  he  has  now  brought  the  young  man  fo  far,  that 
c  he  can  pronounce  fome  things  pretty  diftindtly,  tho  he  ftill  continue 
4  deaf.’  Monconnys0  alfo  gives  an  account,  that  when  he  was  at  Oxford 
in  June  1663,  he  law  at  Dr.  Wallis  houfe,  a  young  gentleman  both  deaf 
and  dumb  from  his  birth,  whom  the  Dr.  taught  to  read ;  that  he  read 
juft  like  any  other  perfon,  only  with  this  difference,  that  he  pronounced 
but  one  fyllable  at  a  time  ;  and  that  this  was  the  fecond  perfon  on  whom 
the  Dr’s  experiment  had  fucceeded.  Dr.  Holder  has  lately  publifh  d  a 
differtation  on  the  elements  of  fpeech,  in  order  to  fhow  how  dear  and 
dumb  perfons  may  be  taught  to  fpeak,  of  which  you  may  fee  more  in  the 
Philofophical  Tranfadiions  oï  the  Royal  Society  at  London ?. 

What  thefe  dumb  and  deaf  perfons  have  acquir’d  by  the  induftry  or  a  This  attain’d  w 
mafter,  other  deaf  perfons  have  by  mere  inftinót,  and  from  a  great  fond- 
nefs  to  learn,  attained  by  the  motion  of  the  lips,  yet  ftill  continuing  deaf.  atC8C^ 
Borellusq  gives  an  account  of  a  failor,  who  from  the  fifth  year  of  Ids  age 
became  deaf  by  a  violent  diftemper,  and  together  with  it  had  a  difficulty 
of  fpeech;  he  hears  people  fpeak,  tho’  they  mutter  only,  can  underftand 
what  they  fay,  and  anfwer  queftions  put  to  him.  Nicholas  Lulpius*  makes 
mention  of  Simeon  Dietericus ,  a  Dutchman ,  who  became  deaf  by  a  fall  from 
the  tower  of  Purmerndan ;  and  that  he  underftood  what  was  laid  from  the 
bare  motion  of  the  lips  of  the  fpeakers,  and  as  their  lips  happen  d  to  be 
fmooth  or  rough,  thinner  or  thicker,  he  underftood  their  meaning  better 
or  worfe.  At  Saltzborn  in  Silefia  liv’d  a  fcrivener,  who  after  the  f mall- 
pox  became  deaf,  he  had  a  natural  bent  to  mathematics ;  fo  that  he  learn  d 
by  himfelf  the  art  of  painting  and  mixing  colours.  He  underftood  fuch  as 
only  whifper’d  better  than  thole  who  lpoke  aloud,  and  all  this  by  the 
motion  of  the  tongue  and  lips  of  the  fpeaker,  which  he  view  d  very  atten¬ 
tively,  and  made  pertinent  anfwers. 

For  fuch  as  are  not  quite  deaf  human  (hill  has  difcover  d  an  excellent  a, 
contrivance.  We  are  told  of  Job.  Baptifta  Lallius  Nurjmus,  a  lawyer  ana  nefl 
poet,  that  having  begun  to  lofe  his  hearing  at  40  years  of  age,  he  was  ob¬ 
lig’d  to  make  ufe  of  a  fmall  filver  tube,  -which  he  applied  to  his  eats  tot 
'  receiving  the  words  fpoke  to  himf.  And  a  like  inftrument  the  Spaniards 
at  this  day  make  of  filver  or  copper,  and  they  call  it  farbatana ;  and  it  they 
have  any  defeft  in  their  hearing,  they  carry  it  about  with  them  as  other 
people  do  fpeftacles.  It  is  faid  to  be  like  a  funnel,  whofe  wider  partis 

O  Vojag.  d'Angl.  Dm.  II.  p.  50.  P  Num.  47*.  P-  958*  q  f/rl.  °^'  33' 
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turn’d  towards  the  perfon  that  fpeaks,  and  the  narrower  end  applied  to 
the  deaf  perfon’s  own  ear. 

For  fuch  as  Hammer  chance  has  alfo  difcover’d  an  inftrument,  and  art 
kelp  iLnuncring.  has  perfected  it  in  a  man,  who,  having  a  part  or  his  tongue  cut  out,  could 
not  lpeak  fo  diftindly,  and  it  is  defcrib’d  and  delineated  by  Paraus' :  It 
is  a  piece  of  rounded  wood,  which  is  held  between  the  incifors ;  fo  as  not 
to  (land  out  of  the  mouth  ;  its  inferior  and  thinner  part  is  clofely  applied 
to  the  membranous  ligament  under  the  tongue ;  it  is  internally  fomewhat 
hollow,  and  as  often  as  it  is  properly  fix’d  in  the  mouth,  the  perfon  fpeaks 
diftindly,  fo  as  to  be  underltood  by  every  body.  I  know  a  very  curious 
and  learned  man,  who  taught  a  young  gentleman  of  the  family  of  Falcken- 
bain  in  Silefia  to  fpeak  diftindly,  and  that  in  a  few  months ;  and  he  fhew’d 
from  the  nature  of  the  oriental  languages,  how  from  the  diverfity  of  the 
letters,  as  fome  are  gutteral,  others  labial,  others  dental,  and  others  lin¬ 
gual,  the  inftruments  of  fpeech  may  be  diverlely  mov’d  and  infleded,  by 
not  only  fhewing  the  young  man  thofe  motions  exadly  in  himfelf,  but 
likewife  often  infleding  his  tongue  and  lips,  till  he  learn’d  perfedly  to 
exprefs  the  words.  At  Saumur  in  France ,  a  certain  perfon  loft  his  tongue 
by  the  fmall-pox,  and  yet  he  could  readily  talk ;  he  could  not,  it  is  true, 
exadly  pronounce  fome  of  the  letters ;  but  fuch  of  them,  as  are  pronounc’d 
without  the  motion  of  the  tongue,  and  which  are  form’d  by  the  throat, 
as  A,  or  by  the  lips  as  B,  to  better  advantage“.  Jac.  Rolandus ,  a  furgeon 
of  Saumur,  on  account  of  this  extraordinary  cafe,  publifh’d  a  treadle, 
endtul’d  aglojfoftomagraphia ,  or  a  mouth  without  a  tongue  that  fpeaks  per- 
fedly,  wherein  mention  is  made  of  an  extraordinary  cafe  of  a  perfon  of  the 
Lower  Poiftou ,  who,  when  a  boy  of  five  years  old,  loft  all  his  tongue  by 
the  fmall-pox  ;  and  yet  he  could  perform  all  the  five  fundions  afcrib’d  to 
this  part,  as  fpeaking,  fpitting,  tailing,  and  'chewing,  as  alfo  fwallowing, 
to  the  admiration  of  every  body. 

SÄÄcirr.  Irï  cne’  fTe  people  Pretend  t0  be  dumb,  and  they  feem  at  lead  to 
-bupoiiwe*.  lpeak  from  their  belly,  and  they  are  denominated  engaftromythi ,  or  ventri¬ 
loqui:.  Of  thefe  Digby”  fpeaks  thus-,  ‘  fuch  as  are  call’d  ventriloqui  impofe 
on  ignorant  people,  perfuading  them,  that  fome  demon  or  other  emits 
founds  from  their  belly  by  a  peculiar  art  they  draw  in  their  breath, 
w  lereuy  k  happens,  that  the  words  feem  not  to  proceed  from  them- 
‘  kJve£’  but  from  fomething  within  them,  tho*  they  feem  at  leaft  to 
.  Come  th^.m  >  for’ if  y°u  do  not  advert  to  it,  you  will  imagine  they 
pi  octet  rom  fome  diftant  place.’  And  Job.  IValtcus,  formerly  profeffor 
at  Leyden  law  fuch  a  perfon  in  France'.  Fr.  Mercurius  Helmont *  affirms 
that  it  is  done  by  means  of  the  epiglottis ,  which,  like  a  clack  in  a  pair  of 

bellows, 
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bellows,  covers  and  clofes  the  beginning  of  the  afpera  arteria,  and  by 
drawing  the  breath  inwards  into  the  belly  and  (hutting  dofe  the  mouth  ;  as 
fome  impoftors  in  our  days  pretend  to  prophefy,  whrch  Helmont  himfelt 
underdood  from  undoubted  experience. 

Of  the  reparation  of  fait  andfrejh  Water ,  and  anew  kind  of  che¬ 
mical  Separation.  Bp  G.  G.  L.  From  the  Ada  Eruditorum 
Lipf.  An.  1682.  p.  386. 

F ranßated  from  the  Latin. 

THE  feparating  of  frelh  water  and  tire  fait  contain’d  therein  may  be 

done  with  a  twofold  view,  either  we  want  frelh  water,  without  twofold, 
minding  the  fait,  for  the  ufe  of  fea-faring  people  j  or  on  the  con¬ 
trary,  we  want  the  fait  and  negledt  the  frelh  water,  in  order  to  lelfen  the 
exoence  of  fire,  by  means  of  which  the  water  evaporates;  a  thing  that 
would  be  of  no  fmall  fervice  in  thofe  parts  where  the  fun  has  not  fufficicnt 

f°  As  fm  the  PfiX^t  is  plain  not  only  from  the  account  of  Linfchotten  but  ™^4*«** 
of  a  great  many  others,  that  pretty  good  frelh  water  to  drink  may  by  dis¬ 
tillation  be  got  from  fea- water:  And  I  lliould  think  that  for  that  purpole 
very  compendious  furnaces  might  be  contriv’d,  that  would  require  but 
little  fuel,  and  fuch  as  are  not  hitherto  us’d.  I  know  that  fait  may  be  pre¬ 
cipitated  by  zink,  lapis  calaminaris ,  &c.  nay  lead  is  of  fome  fervice  in  this 
cafe  But  the  molt  fimple  way  of  obtaining  frelh  water  I  take  to  be  by 
filtration  ;  for,  it  appears  by  experiments,  that  even  wine  urine,  and  other 
liquors  lofe  not  only  their  colour  but  their  tafte,  by  repeated  nitrations  chi 
fimple  fand.  And  when  in  France  I  faw  a  kind  of  done,  which  by  once 
filtring  made  the  liquors  infipid.  And  that  fait  water  may  be  the  more 
eafily  drain’d  thro’  a  larger  quantity  of  fand,  and  lo  be  made  frelh  by  one,, 
or  at  molt  two  filiations,  a  compreffing  or  fucking  engine  might  be  us  d. 

But  if  any  one  would  incline  to  ufe  litharge,  or  any  other  of  lead, 
indead  of  fimple  fand,  the  thing  would  probably  anfwer  dill  better 
Moreover,  from  thefe  things  I  got  the  hint  of  anew  kind  of  chemical 
feparation :  Let  us  fuppofe,  that  a  liquor  is  often  filtred  thro  common  or 
a  particular  fort  of  fand,  or  any  other  body  till  it  become  infipid  there  is 
no  doubt  but  the  fand  mud  be  impregnated  with  fome  eflential  fait  o*  the 
liquor.  Let  that  fait  be  again  extra&ed  fromtfie  fand,  by  pouring  com¬ 
mon  water  thereon,  and  afterwards  evaporating  part  of  the  water,  and  let 
it  concrete  into  crydals,  or  in  fome  other  way  be  reduced  to  diyn 
left  any  one  Ihould  imagine,  that  it  is  needlefs  to  reftore  to  the  lalt,  whic 
L  to  be  extracted  from  The  fand,  the  water  we  before  ieparated  therefrom. 
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by  filtring,  he  muff  obferve,  that  by  this  means  a  large  quantity  of  fait, 
which  before  was  difpers’d  in  a  large  quantity  of  liquor,  is  now  concentred 
into  fo  fmall  a  quantity  thereof,  as  is  fufficient  to  diffolve  it;  and  that  then 
there  is  a  deal  of  difference  between  the  firft  water,  which  is  naturally  in 
wine  or  any  other  liquor,  that  would  not  fo  eafily  have  let  go  this  connate 
flit,  and  between  common  water  now  pour’d  upon  it,  which  as  it  a?  firft 
attracted  this  effential  fait,  does  immediately  freely  let  it  go.  If  any  one, 
omitting  elixation,  would  fain  try  what  would  be  got  by  diftilling  the  fait 
from  the  fand,  or  by  the  vitrification  of  the  fand,  he,  no  doubt,  would 
make  a  great  many  new  difcoveries,  and  likewife,  probably,  produce  fome 
peculiar  earths.  Thus,  by  means  of  this  fubtile  filtration,  we  ffiall  have 
a  new  analyfis  of  feveral  bodies,  and  a  great  deal  of  matter  for  ufeful  expe¬ 
ÏÏ- ' Ä  ,  II  re,mains  to  treat ,of  the  fe°nd  head,  namely  the  feparating  the  fait 
.□lotion.  from  the  water,  without  regarding  the  water.  This  feparation  may  be 
feveral  ways  render’d  eafier,  fome  of  which  we  have  already  mention’d ; 
for,  even  thofe  compendious  furnaces  will  evaporate  the  water  with  lefs 
charges  ;  and  then  if  the  fait  left  behind  in  the  fand  be  had  by  ftrainin°-,  it 
will  be  concentred  by  elixation  into  a  water  much  richer  than  the  former 
confidently  more  eafily  boil’d  in.  But  not  to  mention  at  prefent  the’ 
influence  of  the  fun  and  air  which  has  not  been  fufficiently  applied,  it  will 
iuffice  to  mention  in  what  manner  the  water  can  be  feparated  by  Ample 
motion  without  any  fire.  I  had  the  hint  of  this  thought  from  thofe  falt- 
works,  call’d  leck-wercke,  where  a  great  part  of  the  wild  or  heterogeneous 
water,  which  is  mix’d  with  the  brine,  is  diflipated  by  motion  and  by  fallino- 
down  :  But  I  thought  the  operation  might  be  improv’d,  when  I  confider’d 
thole  well  known  bellows  that  work  by  means  of  the  wind  generated  by 
the  fall  of  water.  For,  hence  it  manifeftly  follows,  that  if  fait  water, 
falling  down  once  and  being  rais’d  up  again  by  means  of  an  engine,  fhould 
fall  down  a  fecond  time,  that  at  length,  when  all  the  water  was  evaporated 
the  fait  alone  would  remain  behind  at  the  bottom. 


Somc  new  experiments  made  in  Silefia,  on  the  encreaßng  or  multiply - 

^y,rCo?'.  Fr0m  the  Breflaw  Collection,  September  1717. 
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i.,f™,.QCARCE  ever  did  mankind  apply  themfelves  more  affiduoufly  to 
“alt  Vle  Powers  of  vegetables,  than  they  have  done  of  late  years;  bv 
,  iTrn  "ew  exPenments,  contriv’d,  partly  to  improve,  and  partly, 
d  that  chiefly,  to  multiply  their  produce :  And  to  this  purpofe  the  fol- 
-  'owing  ones  were  made  in  Silefia.  V  F 

i  .In 
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i.  In  farms,3  where  dunghills  lie  expofed  to  the  open  air  and  rains,  let  the  Experiment  I: 
dark  brown  water,  which  runs  from  them,  be  faved  in  proper  vefTels,  to 
be  fet  in  pits,  dug  near  the  dunghills:  This  water  is  the  beft  fubftance 
of  the  dung,  and  fupplies  vegetables  with  their  moft  perfed  nutritious 
juices  •,  tho’  generally  it  is  fuffer’d  to  run  oft  to  wafte  and  foak  into  the 
ground.  2.  Colled  human  urine,  and  let  it  be  brought  to  putrefadion, 
particularly  by  a  previous  evaporation  at  the  fire.  3.  Let  both  be  mix  d 
together,  and  made  to  digeft  and  ferment  in  a  copper  by  the  lire.  4.  Into 
this  liquor  flioot  the  grain,  and  let  it-  foak  therein  for  four  days  and  fom 
nights.  5.  And  then  fow  it :  And  thus  it  will  not  only  yield  a  much 
richer  crop,  but  the  field  will  never  require  dunging  or  fallowing.^ 

Half  a  peck  of  wheat,  being  fteep’d  for  48  hours  in  bullock  s  blood,  Experiment  11, 
then  dried,  and  thin  1'own*  grew  up  into  large  tufts  of  corn-ftalks. 

This  third  experiment,  b  which  is  Dr.  Hermann’s ,  confifts  in  the  fol-  Experiment  in- 
lowing  particulars :  1.  At  feed-time,  either  in  fpring  or  harveft,  make  a 
proper  lee,  as  half  a  quarter  Breßaw  meafure  (or  about  half  a  peck, 

Englijh )  to  each  buftiel  of  corn.  2.  Take  half  a  quarter  of  fheep-dung, 
either  boil’d  with  the  lee,  or  expreft  into  it.  3.  Diftolve  therein  three  or 
four  pounds  of  faltpetre.  ft  hrow  into  this  liquoi  a  buftiel  of  clean  fiefli 
corn.  5.  Let  the  corn  foak  therein  for  eight  hours.  6.  Set  the  feed  to 
dry  in  an  airy  loft,  and  where  there  is  but  little  fun.  7.  Repeat  this  ope¬ 
ration  once  more:  And  laftly  fow  it;  and  in  three  days  it  fpues.  In  tnis 
manner  the  pooreft  and  moft  fandy  foils  anfwer  well  •,  but  they  muff  be 
thin  fown  :  Befides,  they  require  no  dunging  *,  fo  that  this  method  is  very 
advantageous,  where  there  are  few  cattle,  and  little  dung  made :  And  you 
need  only  fow  half  the  quantity  you  otherwife  would  *,  and  often  one  grain 
yields  10,  12,  and  more  ftalks. 

The  fuccefs  of  this  experiment,  Jn.  1715,  was,  that  one  bufhej  of  corn,  Saccefi^he 
manag’d  in  this  manner,  and  fown  on  poor  land,  yielded  8  %  bu.hels,  1 
which3  was  an  extraordinary  increafe :  Befides,  the  corn  order  d  in  this 

manner  is  not  apt  to  fmut  or  mildew. 

Profeffor  Le  Mort  communicated  the  following  vegetable  liquor  : 

Take  flower  of  meal  and  lintfeed,  from  which  the  oil  has  been  expreft, 

10  pound,  horle-hoof  fhavings  20  pound,  wood  afhes  40  pound,  quick-  Experiment  ïv. 
lime  10  pound,  ftale  human  dung  80  pound,  dregs  of  lintfeed  oil  15  pound, 
a  fufficient  quantity  of  urine,  to  make  all  of  the  confiftence  of  a  gruel. 

In  the  month  of  Oftober  let  thefe  ingredients  be  mix’d  together  in  a  calk, 
and  let  them  ftand  all  the  winter,  ftirring  them  every  day  with  a  ftick, 
thatbeino-  perfeótly  mix’d,  their  inteftine  motion  may  be  kept  up:  fto 
one  part  of  the  above  compofition  take  1 50  parts  of  March  rain-water  for 
fteeping  your  feeds.  This  experiment  may  be  of  fervice,  but  as  it  is  too 
troublefome  and  laborious,  the  following  may  be  fubftituted  foi  it. 

a  Cafp.  Schrceders  tfettETBau,  Part  II.  c-  2.  p.  94.  feq.  h  Agricols  aerfuth  SEE 

Bnitotfal.fcerrodSjrtmsj  after  fraqme,  Part  I.  feft.  1.  c.  2.  p.  1 1>  12« 
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Take  fal  gemma  io  pound,  quick-lime  five  pound,  calcine  them  in  a 
potter’s  furnace,  and  then  mix  them  with  ftale  dung ;  let  them  Hand 
lummer  and  winter  under  cover  ;  fprinkle  them  often  with  human  urine  : 
-Ï  hen  take,  tor  inftance,  20  pound  of  this  matter,  common  afhes  10 
pound,  and  mix  them  together  in  a  pail  of  rain-water. 

Upon  fteeping  in  the  above  liquor  one  bufhel  of  wheat,  and  fowincr 
it  in  a  field,  that  had  been  Town  three  years  running,  it  yielded  five  bufhels^ 
i  f  bufhel  of  oats,  fteep’d  in  the  faid  liquor,  yielded  10  bufhels.  Garden 
feeds,  thus  fteep’d,  do  not  anfwer  in  Silefia,  but  are  readily  kill’d  by  the 
iroft:  The  beft  way  is  to  water  thefe  carefully  with  this  liquor  as  foon  as 
they  chit.  Fruit  becomes  larger  and  better  tailed  by  fuch  watering  •  and 
the  trees  themfelves  thrive  better:  But  I  have  obferv’d,  that  if  the  fprink- 
ling  be  omitted  the  following  year,  the  fruit  degenerates.  r 

A  dry,  fandy  and  barren  field  being  fprinkled  An.  171  z  with  potafii  • 
for  the  fil'd  year  th.ee  bulhels  of  barley  yielded  i8;  Id  upon  Vowing 
wheat  therein  the  following  year,  viz.  1716,  the  crop  proved  (fill  richer 
And  fuch  fields  require  no  improvement  for  many  years  after:  Soap- 
hmleis  afhes,  which  were  formerly  thrown  away  as  ufelefs,  are  now  em¬ 
ploy  d  in  Sdefia  to  advantage  on  dry  foils.  We  fhall  only  mention,  that 
tnere  is  fuppos  d  to  be  an  extraordinary  virtue  in  the  putrefied  parts  of 
animals,  as  appears  from  Vallemont' s'-  noted  compofition  of  the  water,  pre- 

P\T  Al  putrtf?a'on  frVm  bones>  leather-fhavings,  horns,  hoofs,  be. 
A,  alfo  that  at  this  time  about  Breflaw  comb-makers  lhavingsare  employ’d 

o  goo  purpofe.  In  what  manner  the  feed  vegetates  with  the  foulwater 
bom  bare  horfe-dung  without  firaw,  and  how  it  may  be  fown  to  <rreat 
advantage  with  chopped  draw;  and  how  m  England J by  means  of°fea 
water,  or  the  alhes  of  plants,  mixed  with  fea-fand,  fuch  experiments  mav 
be  made  with  profit,  may  be  feen  in  the  Mifcellanea  Nature  CurhfmwJ- 

l6«’  entitul’d  de  Pane  iicrZdJ. 

"""“r  reearded-  Lh  f  eXper™entS,’  die  different  qualitiesof  the  foils  are  to  be 
e  arded ,  for,  fome  require  the  faline,  others  the  fulphureous  nrinciole 
and  others  again  want  fallowing,  £*.  for  their  improvement  P  P  ’ 

un.f„tXd,U  nature,  p.  ,  S7.  feq.  a  Dec  Ann.  z.  Obf.  .  iz.  p.  18;,  feq. 

°4/;k?T";ifW  ancienl  Seat  of  the  Scythians.  By  Theophilus 

Smä"  p.  C: 

Tranftated  from  the  Latin. 

'ÄÄ  T  %tó'“Ul°eneteTaycavTtatthat  ?fwhatmy  °Pinion  '^boutthe 

A  the  Sarmatians,  AL, Tand  F/  ^  "0  meanS  derive  from  them 

and  die  modern  Hmrarians  ■  nor  in&fin?”T  n5lons>  nor  the  ancient  Humi 

laS  ’  nor  ln  fine>  t]ie  Tartars  ;  but  the  Lithuanians 
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a"ithe  “cie.«  inhabitants  of  Prujjk,  as  alfo  the  Couriers,  Livonians 
Fms.ani  Laplanders,  and  feme  others.  So  open  a  confeffion  will 
luck  m  the  minds  of  the  readers,  till  in  the  progrefs  of  this  differtatiori 
they  find«  gradually  eftablifh’d  by’  me.  As  I  allow  not  the  7?«*°« 
to  b  the .  fuppofititious  offspring  of  the  Scythians,  I  reap  this  advantage 
namely  that  I  do  not  fuffer  their  original  to  be  confounded,  and  an  other- 
wile  noble  people  to  be  ingrafted  on  a  foreign  flock:  And  I  at  the  fame 
time  gam  this  farther  advantage,-  that  as  to  that  country,  which  was  anciently 
C  o-  i  -  Scythian  name,  and  is  now  an  accefiion  to  the  laroe  Fmpim 
ot  Rußa,  by  enquiring  into  antiquity  I  extradïj  or  as  it  wer?,  exprefs 
what  either  may  be  true  or  very  nearly  fo ;  not  to  mention,  that  I  may 
be  am  fling  to  tnofe,  who,  m  tracing  the  origins  of  the  Hungarians,  Poles 
Tartars,  Turks,  and  other  nations,  being  driven,  as  it  -were,  by  ilrefs  of 
weather  to  the.  Scythians ,  anchor  there  as  in  a  place  of  fafetv 

.  F°‘j  l**  33  h3ve  created  before,  us  Of  the  Scythian  affiirs:  have  been  n,«  m:ft  t  , 
rnvolv  d  in  oße-remarkable  great  error, ’againft  which  if  we  do  not  provide 
we  lofe  all  our  labqur-and  pains  in  relloring  the  antiquity  of  that  nation  ^ 
and  corrupt  the  ongin.of  many  other  people.  I  might  quote  many  great 
men,  did  I  not  chule  rather.to  draw  a  vail  over  their  miftakes,  and  not  to 
mention  ,men  from  whom  we  daily  reap  advantage  in  other  things  than 
to  triumph  oventheni  upon  this  account;  for,  they  extend  the  name  of 
to  vaft  trafls  of  larid,  almoft  from  the.  rife  of  the  Danube  and 
fwmtheJVetJjeLapd  Baltic  fea-  along  the  northern  ocean,  the  Euxine  and 
Cfpum  feas,  as  far  as  the  outmofl  parts  of  the  eaft.  .  Ancient  writers  hav- 
hkewife  gone  before  them  in  this  error,  and  were  a  caufe  of  Humbling? 
ehe  moderns.  .  Ephorus  is  the  ftrft  of  them  fo  tar  as  we  know,  who  in°his 
tourth  book  of  hiiloYies  has  divided  the  earth  among  the  Scythians ,  Indians 
Ethiopians  and  Celt  a.  Cofinas  hidiccpleufles  has  preferv’d  in  his  Topon aphia 
anflmna  a  fragment  of  that  paffage*.  I  am  not  ignorant,  that'  Diodorus 
Siculus  objedts  to  Ephorus  his  negligence  of  truth,  and,  as  it  were  a 
kind  offlupidity  :  But  I  would  incline  to  judge  very  favourably  of  him 
lince  his  hiftories  are  now  loft  ;  lb  that  we  cannot  form  a  judgment  of  them  • 

I,  therefore,  find,  that  Ephorus ,  when  he  would  clafs  under  certain  heads 
and  explain  the  polition  of  places,  has  applied  the  names  of  the  more  remar¬ 
kable  nations  to  the  larger  traóls  with  no  bad  deiign  but  unhappily  •  for 
whatever  Ephorus  writ  was  taken  by  moft  of  the  Greeks  and  Romans  ior  cer¬ 
tainties  ;  and  thus  the  error  fpread  among  pofterity  :  And,  therefore  fo 
many  nations  and  thole  of  different  original,  not  only  confin’d  within’the 
limits  of  one  common  country,  had  all  the  common  name  of  Scythians 
gt/en  them  by  thele  authors,  but  even  from  that  appellation  of  the  country 
they  were  made  one  and  the  fame  people  •,  and  thus  the  hiftory  of  the 
Cimmeru  is  confounded  with  that  of'  the  Scythians ,  the  Scythian  hiftory  with 
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that  of  the  Sarmatiam,  Ruffians,  Hums  Tartars-,  and  there  are  forae 
who  confound  not  only  the  countries,  but  even  the  periods;  for,  whatever 
names  of  thefe  countries  or  people  they  find  among  the  writers  of  any  age, 

thefe  they  apply  in  their  geographical  defcnptions :  We  are,  therefore,  to 

be  careful,  that  we  do  not  juftly  incur  the  fame  reprehenfion  ;  and  that  no 
one  deprive  us  of  this  juft  defence,  namely,  that  we  would  not  advance  any 
thing  without  juft  grounds,  and  publilh  uncertainties  for  certainties. 

Moft  authors  relate,  that  the  Scythians  are  defeended  from  Magog,  the 
fon  of  Japhet  *,  among  whom  Samuel  Bochart  claims  the  principal  place. 
There  is  no  author  of  this  opinion  of  greater  antiquity  than  Jofephus\ 
who  indeed  mentions  the  Scythians  by  name ;  but  he  feems  to  have  taken 
this  from  Ezechiel \  who  places  the  country  of  Magog  to  the  north  of 
mount  Caucafus,  between  the  Tanais  and  Volga:  But  the  fame  Ezechiel , 
when  he  calls  the  Scythians  Gog  in  the  Land  of  Magog ,  fhews  pretty  evi¬ 
dently,  that  another  people,  Magog ,  inhabited  thofe  parts  before  the 
irruption  of  the  Scythians ,  which  have  ftill  retain’d  their  ancient  name 
among  the  Afiatics .  Ezechiel  is,  therefore,  fo  far  from  deriving  the 
Scythians  from  Magog ,  that  he  even  oppofes  this  opinion.  Others  alfo 
ingraft  the  Turks  and  Tartars  on  the  flock  of  Magog ,  whom  Ezechiel  had 
call’d  Magog  from  their  Aborigines ,  as  it  were  •,  I  therefore  think,  that  the 
firll  progenitors  of  the  Scythians  are  not  known  •,  yet  this  I  think  I  have 
gather’d  from  no  mean  arguments,  that  the  anceftors  of  the  Scythians 
probably  came  from  Armenia  to  the  fouth,  and  then  proceeded  to  the 
north-eafl,  till  they  fettled  to  the  north  of  the  Cafpian  fea,  being  urg’d 
on  by  other  fucceeding  families  :  And  from  that  time  I  find  they  dwelt  to 
the  north  of  the  Cafpian  fea,  and  on  the  Volga  near  the  Majfageta  and 
JJfedones.  The  Scythians  themfelves  have  related  in  Herodotus',  that  they 
were  1000  years  older  than  Darius'  expedition,  dhe  Scythians  have 
foifled  into  this  place  a  fable,  namely  that  Targitaus ,  the  father  of  the 
Scythians ,  and  fon  of  Jupiter ,  by  a  daughter  of  the  river  Boryfthenes ,  had 
three  fons,  whofe  names  are  Leipoxais ,  Arpoxais,  and  the  youngeft  Colax- 
ais  :  Colaxais  obtain’d  the  empire  by  a  divine  prodigy,  from  whom  is 
defeended  the  noblefl  family  among  the  Scythians ,  namely,  that  of  the 
kings,  which  are  call’d  Par  alata  \  from  Leipoxais ,  the  Auchata,  and  from 
Arpoxais  the  Catteari  and  the  T rafpies.  Colaxais  again  divided  the  nation 
among  three  fons  •,  and  all  of  them  call  themfelves  Scoloti,  which  is  the 
firname  of  the  kings.  They  are  only  call’d  Scytha  by  the  Greeks ,  as 
Herodotus  plainly  hints :  But  the  name  proceeded  hence,  namely  that  the 
Greeks,  who  liv’d  among  them  in  the  colonies  of  Pontus ,  obferving 
their  great  dexterity  in  fhooting  arrows,  and  hearing  archers  call’d 
Scythians  by  them,  gave  that  name  to  the  whole  nation,  and  the  term 
ftill  remains  in  languages  of  Scythian  origin:  and  at  this  day  among 
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the  Lithuanians ,  Szauti  denotes  both  to  fhoot  with  the  bow,  as  alio  an  archer, 
from  which  in  ConJlantinus  Szyruidus ,  Szaudu  fignifies  to  fhoot  with  bow 
and  arrow,  and  Szaudikie ,  an  arrow  or  dart :  And  among  the  Finns  and 
Livonians ,  as  alfo  the  Courlanders ,  Aeftii  and  Laplanders ,  Skytta  and  Kytta 
or  Kyt ,  fignifies  an  archer :  And  in  fine,  among  the  ancient  Pruteni ,  as 
Pretorias  informs  us  in  his  Orbis  Gothicus ,  it  was  call’d  S zythi  ■,  and  it  alfo 
pafs’d  into  the  languages  of  other  people  of  a  different  original ;  and 
among  the  Greek  writers  the  name  Scytha  became  more  famous  than  that 
of  Scoloti ,  their  true  but  obfcure  name:  Yet  the  name  of  Scoloti  con¬ 
tinued  among  the  Athenians  as  a  term  of  reproach ;  for,  the  publiek 
1  fervants  and  watchmen  at  Athens  were  call’d  ToAotou,  as  alfo  Xzv^ai 
and  ToËqtcll  (F olota  corrupted  from  Scoloti )  as  alfo  Scytha ,  becaufe  they 
were  archers  and  liv’d  in  the  middle  of  the  forum  under  fkins.  Thus 
among  the  Romans ,  by  way  of  contempt,  their  flaves  had  their  names,  as 
Phryx ,  Dacus ,  Syrus,  and  Get  a  from  thefe  feveral  nations. 

I  think  proper  to  enquire  what  truth  may  feem  to  be  in  this  account  of  132'«° 
the  Scythians  in  Herodotus :  for  my  part  I  am  far  from  defpifing  fuch  tHc  Scj 
ancient  monuments  of  nations  *,  and  probably,  the  reafon  why  Herodotus 
imagin’d,  that  F argitaus  was  the  fon  of  Jupiter  by  the  daughter  of  Boryfi- 
benes,  was,  that  one  Pappaeus  was  his  father  (for,  the  Scythians  call’d 
their  fupreme  God  Pappaeus ,  and  Herodotus  thought  it  was  his  Jupiter) 

I  and  his  mother  a  Cimmerian  on  the  Boryfihenes  and  defeended  of  the  royal 
famfly.  Under  Far  git  aus  the  Scythians  united  into  one  body  and  common- 
I  wealth }  and  afterwards  were  divided  into  three  tribes  among  his  three  fon« : 

I  And  moft  people  have  trac’d  their  origin  from  the  firfl  eftablifhment  of 
I  their  commonwealth,  or  from  fome  remarkable  revolution.  The  Chaldeans 
I  told  Callifthenes ,  as  he  enquir’d  about  their  antiquity,  a  number  of  1903 
I  years,  according  to  Porphyrins  in  Simplicius  de  ccelo :  From  whence  we 
gather,  that  the  Chaldeans  fixt  the  original  of  their  nation  later  than  the 
flood  by  1 1 5  years,  from  the  time  they  became  a  republic :  As  therefore, 
the  Scythians  give  out,  that  they  were  1000  years  before  Darius'  expe¬ 
dition,  they  dilclofe  to  us  the  beginning  of  their  republic.  If  we  place 
Darius'  expedition  before  the  year  4200  of  the  Julian  period,  the  Scythian 
I  hiftory  takes  its  rife  about  the  year  3  200  or  15 14  years  before  the  Dionyfian 
PEra,  about  the  latter  end  of  the  JewiJh  captivity  in  Egypt. 

As  to  the  ancient  country  of  the  Scythians ,  Herodotus*  was  thus  inform’d,  their 
that  the  Scythians  were  Nomada,  and  liv’d  up  and  down  in  huts,  in  places  fit 
for  pafture  beyond  the  Araxes ,  and  that  being  driven  from  hence  by  the 
Majfageta ,  they  made  war  on  the  Cimmerii ,  who  dwelt  on  the  South  Sea ,  or 
the  Pontus  Euxinus.  To  thefe  he  adds,  as  but  little  confonant,  from  the  Ari- 
I  mafpea  of  Arifieas  Proconneftus,  that  the  Arimafpi  drove  out  the  If  edones,  the 
Iffedones  the  Scythians ,  that  the  Scythians  could  not  defend  themfelves,  but 
I  by  giving  way  to  fuch  troublefome  neighbours  i  and  therefore,  invaded  the 
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country  of  the  Cimmerii.  But  Herodotus  remarks f,  <  that  Arifieas  does  not 
t  agree  with  the  Scythians ,  as  to  die  country  they  firft  inhabited:’  But  we 
may  afk,  wherein  do  they  differ?  The  Scythians  fay,  that  they  orb 
ginally  dwelt  beyond  the  Araxes ,  but  Arifieas  near  the  Ijfedones ,  that  is,  to 
the  eaft  of  the  Cafpian  fea :  The  cafe  is  this,  Herodotus  v/as  ignorant 
of  the  Araxes  meant  by  the  Scythians ,  and  thought  that  it  was  in  Media 
MccvTimw'*,  which  is  a  province  to  the  fouth  bordering  on  the  Arme¬ 
nians'*  \  but  that  Araxes  is  however  very  far  from  the  Ijfedones  ■  and  the 
eaft:  But  Herodotus  was  not  aware,  that  from  this  river  the  Scythians  could 
not  pour  in  into  the  country  of  the  Cimmerii  for,  what  a  great  way  about 
muft  it  be.?  if  the  Scythians ,  opening  a  way  thorough  the  provinces  A  Media 
and  palling  the  Araxes ,  had  made  irruptions  into  the  country  of  the  Cinu 
merii ,  and  from  hence  purfuing  the  enemy  and  being  deceiv’d  by  them  in 
their  Tight,  thro’  a  miftake  of  die  way,  had  upon  their  return  unawares 
fallen  into  Media  the  fame  way  they  came :  And  Herodotus  feems  to  be 
appriz’d  of  this  objection.  He',  therefore,  calls  the  country  from  the  Da¬ 
nube  to  Cercinitis ,  ancient  Scythia ,  as  if  the  anceftors  of  the  Scythians  had  re¬ 
mov’d  from  that  country  thro’  the  Thracian  Bofphorus  into  the  Letter  and 
Upper  Afia ,  and  palling  the  Araxes  thro’  mount  Caucafus  came  into  the 
country  of  the  Cimmerii:  And  whether  in  this,  or  in  any  other  manner  the 
matter  is  order’d  by  Herodotus ,  he  is  on  all  hands  involv’d  in  difficulties. 


the  Author's  i  ^  0  fpe^  my  own  mind,  I  fhall  not  fo  much  regard  Herodotus ,  as  thofe 


wnoie  tellimony  heufes;  and  they  laid,  that  the  Scythians  liv’d  beyond 
me  Araxes  neai  the  Ijfedones  and  Majfagetce  ■,  and  that,  the  Scythians  beincr 
driven  out,  the  Majfagetce  poffefs’d  the  parts  beyond  the  Araxes'*'  to  the 
eaft  of  the  Cafpian  fez,  overagainft  the  Ijfedones ,  where  the  country  extends 
i  tfdf  into  a  very  wide  plain1  ;  and  they  laid  that  that  Araxes,  vied  with  the 
Danube  m  bignefs,  and  had  many  Hands  in  its  mouth,  as  bier  as  Tj>(hnt- 


likewife. 


of  Germany,  &  c. 

ifkewife  in  his  meteorology11  has  authorities,  that  from  Pamafus  (he 
intended  Paropamifus )  the  largeft  mountain  to  the  north-eaft,  the  Bac¬ 
trius ,  Choafpes ,  and  Araxes  flow  :  4  From  this  Araxes ,  fays  he ,  the 
4  Tanais  being  divided  (for  it  is  a  part  thereof)  difcharges  itielf  into  the 
‘  Palus  Maeotis.'  The  miftake  arole  from  the  vicinity  of  the  Tanais  and 
Araxes.  To  this  we  add  Agatbemerusy  who  writes,  that  the  laxartes, 
Oxus ,  Rhymnus ,  Rhos  ( which  is  the  Araxes  of  Media )  Cyrus  (which  is  the 
Kur  mixing  itielf  with  this  Araxes)  and  in  fine,  that  the  Araxes  difembogue 
into  the  Cafpian  fea.  Every  one  plainly  fees,  that  from  the  eaft  he  palies 
along  the  Cafpian  coaft,  till  at  the  north  he  end  at  the  Volga :  But  Ptolemy 
calls  the  Volga ,  Rha ,  a  term  ftill  frequently  uled  by  the  Ruffians  \  fo  that  it 
could  not  be  obliterated  by  length  of  time,  and  the  furpriling  revolutions 
of  nations. 

Among  other  things  Ptolemy  i peaks  thus-,  4  there  is  another  mouth  of 
4  the  Rha  near  that  of  the  Tanais? .’  Voffius  on  Mela  corrects  the  expref- 
fion  IxßoR’o  into  e7riarpopn ;  but  Ptolemy  is  to  be  left  in  his  miftake,  who 
thought,  that  the  Volga  and  Tanais  mix’d,  and  that  the  eaftern  channel  of 
the  Volga  difembogu’d  into  the  Cafpian  fea,  but  the  weftern  into  the  Tanais. 
Pomponius  Mela s  alio  mentions  two  mouths  of  this  river,  but  in  the  Cafpian 
fea  only,  4  many  large  and  fmall  rivers,  fays  he ,  run  into  the  Cafpian  fea; 

4  but  the  moll  noted,  call’d  Rha ,  comes  down  in  one  channel  from  the 
4  Montes  Ceraunii, and  in  two  channels  enters  into  the  Cafpian  fea.’  Ammianus 
Marcellinusv  fays,  4  near  this  Tanais  is  the  Rha ,  a  river  on  whofe  banks  a 
4  certain  root  grows  of  the  fame  name,  of  various  ufes  inphyfic.’  I  take  it 
that  he  fpeaks  of  the  Rhabarbarum  \  and  it  feems  that  that  name  Rhos  and 
Rha,  and  the  like,  was  deriv’d  from  the  ancient  and  common  language  of 
mankind,  to  the  Scythians  and  other  nations;  by  which  they  exprefs’d  a  river. 
Among  the  Arabs  it  is  Roha\  among  the  Turks  and  Perflans,  F ud\  and 
among  the  Ruffians,  Reca ,  and  among  the  Greeks  PEIN ;  and  perhaps  Rhenus, 
Rhodanus ,  Rhaduna  at  Dantzick,  as  alfo  Eridanus  or  Rhudon  of  Ptolemy  and 
Marcianus  Heracleotes  ( now  Duna  at  Riga )  and  Rujfa  in  Pruffia,  which  are 
all  appellations  of  a  river,  are  no  other  than  remains  of  the  ancient  language  : 
And  hither  is  referable  Eris,  a  river  mention’d  by  Lycophron c,  when  Caf- 
fandra  fays,  that  the  Amazons  left  the  Eris,  Lagmus,  T damus  and  the 
Thermodon ,  and  invaded  the  Athenians:  And  Johannes  Tzetzes  makes  them 
to  be  rivers  of  Scythia.  From  the  vicinity  of  the  Thermodon  we  learn,  that 
the  Eris  was  in  Pontus.  Xenophon c  calls  it  Iris ,  and  from  him  alfo  pro¬ 
bably  Pliny.  There  were  two  rivers  in  Mefopotamia  call’d  Roha  by  the 
Arabs,  which  denotes  rivers*,  the  one  at  Edeffa,  which  the  Macedonian 
colony  call’d  Scirtus ;  the  other  lower  than  it,  which  is  call’d  by  Ptolemy 
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and  at  this  day  by  the  Arabs ,  Chaboras ,  of  which  the  Greeks  made 
jtaAA/pjj,  as  I  have  fhewn  in  the  hiftory  of  Edejfa:  And  of  this  Xenophon* 
himleif  made  Araxes,  different  from  that  in  Media ,  which  Xenophon  did 
not  mention:  And  afterwards  the  name  Araxes  remain’d  corrupted  ;  for, 
an  Arabian  geographer,  which  Jofeph  Sc  aliger"  examin’d,  fays,  that  the 
town  Carcefia  is  wafli’d  by  the  river  Al  Harias ,  call’d  Al  Chabor.  Harias 
is  from  the  Araxes  of  the  Greeks  in  Mefopotamia ,  and  Araxes  from  Roha. 
So  nice  were  Greek  ears,  that  they  could  not  bear  barbarous  founds  ;  and 
therefore,  they  either  fram’d  from  their  own  language  new  names  of  na¬ 
tions,  places,  and  men;  or  they  fo  adapted  the  barbarous  words  to  a 
Greek  mouth  and  ear,  that  fcarce  any  trace  remain’d  of  their  origin.  Of 
this  cuftom  Plato  has  a  difpute  in  his  Cratylus ;  and  in  his  Tim<eus\e  could, 
not  retain  the  words  of  the  Atlantic  language,  unlels  they  were  pronounc’d 
after  the  Greek  manner:  But  this  itch  of  pronounciation  was  uncertain  and 
undetermin’d  by  any  laws,  as  we  may  chiefly  learn  from  the  Perfiau , 
Median ,  and  Armenian  names. 


o  The  Volga,  therefore,  is  that  Araxes  to  the  ealt  of  which  the  ancient 
hey*  hi  ans,  the  neighbours  of  the  Maffaget*  and  IJfedones,  dwelt;  for,  not 
only  Herodotus ,  but  likewife  all  the  ancients,  place  the  Maffaget*  to  the 
r"';  of  the  Cajpian  fea.  Laonicus  Chaleo condylas x  places  them  to  the 
north  of  the  Cafpian  fea;  and  he  moreover  adds,  that  before  that  time 
they  dwelt  on  the  other  fide  of  the  Araxes ;  but  that  now  palling  that 
river  they  poflefs’d  the  hither  part;  and  any  one  may  plainly  fee,  that  this 
axes  is  the  Volga',  and  as  this  river  is  of  a  ve*rv  laro y*  pvfpnf 


e<J  by  the  M.tfia 
rt.it  what  ? 


Ar  axts  where 
Vy rus  wai  defeat' 


whiefy 


u  lb.  lib.  i .  c.  4. 
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of  Germany,  &c.  i6j 

which  ftill  remains :  And  yet  there  is  no  probability  in  favour  of  Iaxartes. 

Cyrus  went  into  this  expedition,  as  it  feems  to  us,  not  againft  the  Maf- 
ƒ ageta  alone,  but  principally  againft  the  Scythians  •,  for,  it  ftill  ftuck  in 
the  minds  of  the  kings  of  Perfta  how  weakly  the  Scythians ,  after  conquering 
the  Medes ,  had  aCted  in  th  tUpper  Aßa:  And  that  war,  the  origin  of  fo  many 
others,  is  related  by  Herodotus ,  who  very  carefully  applied  himfelf  to  Ihew 
by  what  caufes  wars  arofe  from  wars.  Cyrus  took  Babylon ,  according  to 
JJJher* s  calculation,  in  the  year  4176  of  the  Julian  period*,  and  a  little 
more  than  a  year  after,  if  we  credit  Xenophon ,  he  fubdu’d  the  nations  from 
Syria  as  far  as  the  Red  fea:  And  hence  there  are  ftill  behind  feven  years  at 
leaft  to  the  death  of  Cyrus ;  and  in  all  this  time  he  could  have  aCted  both 
in  the  Lejfer  Afia ,  at  Mount  Caucafus  and  in  Scythia,  till  having  open’d  a 
■way  into  thefe  countries  by  his  arms,  and  pafiing  over  the  Volga  in  fhips, 
and  by  a  bridge  he  caus’d  to  make,  he  attack’d  the  MaJJ'aget<e. 


A  Chronological  Enquiry  into  the  periodical  Revolution  of  the  Comet 
An.  1668  and  1702.  By  Alphonfus  des  Vignolcs.  From  the 
Mifcellanea  Berolinenfia,  Tom.  I.  p.251. 

T ranßated  from  the  Latin. 

IN  March a  1668,  at  which  time  that  excellent  aftronomer,  Job.  Domi-  The  comet  w 
nicus  Caßini,  was  ftill  at  Bononia ,  he  obferv’d  a  certain  light  in  the  fuppos'd  to  be  the 
heavens,  which  he  judg’d  to  be  a  comet,  and  from  its  bignefs,  figure,  fcr 
motion,  and  fite  among  the  ftars,  he  fufpectedit  to  be  the  fame  phenomenon 
with  that  obferv’d  2000  years  ago,  and  of  which  Ariftotle b  makes  mention, 
and  from  him  Seneca c.  Thirty-four  years  after,  to  wit,  in  1 702,  MaraldV  ob¬ 
ferv’d  a  like  light  at  Rome ,  and  in  the  fame  month  of  March ,  which  imme¬ 
diately  brought  into  his  mind  a  conjecture  of  Caßini' s  34  years  before.  Upon 
underftanding  this,  Caßini *  undertook  to  confirm  his  conjecture  by  various 
arguments:  And  in  the  firft  place  he  afierted,  that  Ariftotle' %  comet  was 
feen  in  the  year  373  before  Chrift  and  that  from  a  threefold  chronological 
character.  1.  From  the  year  in  which  Aftceus,  call’d  by  Ariftotle  ArifteeUs, 
was  Archon  at  Athens.  2.  From  the  time  of  the  earthquake  in  Achaia , 
when  the  towns  Helice  and  Bura  were  deftroy’d,  of  which  Ariftotle  alfo 
makes  mention.  3.  From  the  battle  at  LeuRra ,  in  which  the  Lacedemo¬ 
nians  loft  their  fovereignty  two  years  after  the  appearance  of  the  comet. 

In  the  fecond  place  reckoning  backwards  from  Anno  1668,  60  revolutions 
of  34  years  each,  which  make  2040  years,  he  found  the  above  year  to  be 
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37^  years  before  Chrift;  Whence  lie  concludes,  that  a  period  of  24.  vears 
is  to  beaffign’d  to  that  comet.  7 

5  1  ^  opinion  was  oppos’d  by  Duial,  phylician  at  Paris,  in  the  Nouvelles 

de  la  Re  publique  des  Lettres f. 

,  Arid 'n  the  place  he  animadverts  on  Maraldi  and  OJTtni,  for  ftvino- 
tnat  AJUus  was  Archon  m  the  fourth  year  of  C  olympiad,  who  was  in'rlw"? 
omce  in  the  fourth  year  of  C  l  olympiad,  as  appears  from  Diodorus  and 
1  aufatuas,  .whole  words  he  adduces ;  and  that,  therefore,  they  miftake  a 
whole  olympiad.  -  ;  a 

•'  , B“ in  d!c  Place  we  ■*  ,t0  pbferve,  that  Maraldi  made  no  men  tion'' 
of  Aftaus  the  Arc, son  nor  of  the  interval  of  years,  of  which  we  Ihall  trear 
m  the  lecond  place.  I  own  that  the  Memoires  de  Tnvoux  might  in  fome 
meafure  have  given  occaf, on  to  this  miftake,  in  which  ManuR  RZ 
vation  is  not  accurately  enough  diftinguifh’d  from  Coffin? s:  But  the  obfef 
vations  of  noth  aftroncmers  are  to  be  feen  diftinét  in  the  Memoirs  of  ,Z 
Royal  Academy  of  Sciences  at  Paris*.  '  ir*  °f  the 

Befides,  I  find  no  real  error  in  Cajfmi,  but  only  a  flip  of  the  pen  •  for 
feeing  Caffim  refers  thefe  things  to  the  year  «/before  ChriVT  ’  n 
certainly  means  the  fourth  yea!-  of  the  CI  olympiad*  as  h?  moft 

the  following  fchemei  ;  and  which  Dutal  often  owns  “ 

charafters  noted  by  Caffm,  as  the  earthquake  in  Achaia  and  he  hL! 
LeuSlra,  do  moft  certainly  Ihow  that  Caffmi,  when  he  would  dr"/1 

'fourth  /TjPPf rance  of  the  comet,  meant  the  aforefaid  year,  to  “it  die 
iouta  of  U  olympiad  ;  it  was,  therefore,  a  mere  Pin  Jt  C’  ' 

error  of  the  transcriber,  who  writ  C  for  CI.’  "  L  e  Pen’  or  an 

I  would  have  it  alfo  obferv’d  that  Dutnl's  00  n.  , 

above  Archon,  or  when  he  (peaks  in  Ws  own’  Ä  ^“‘ions  the 
others,  he  always  calk  L;m  4*0- 1  ,  ^  or  wüen  he  quotes 

Ajyus  (as  Caßni  calls  hin,)' ™‘t  only  by DMolus^nPpA  Ca“’d 
wnom  he  himfelf  quotes  hm  pwn  ku  1  •  y  - uioaorus  and  Paufamas™ , 

different  places,  and  in  ’the  ArmddLn^AlRPT^dfZ^T^  ”  f 
more  celebrated  epochal  of  the  Greeks  are  ev)  kV  d  -  wherem  the 

added  Scaliger  in  his  Colkliiones  bifioric *  publiftrkFvhl0  rr°r  be 

toJle->  is  the  only  one  who  call’d  Tf  f  F  °  i  Eufebmse.  Jrir 

ancien£  aS,far  aS  1  know>  cal1’^  hi'«  A^ftZ)  Ar'M‘S'  and  n°ne  °f  the 

‘  the  ^  to  him.  .  From 

‘  >  have  already  hi/ted)  dStn to ft1“*  iS  “  /  rcad  CI’  - 
‘  years  elaps’d  ;  and  not  2040  only’.  dt  s  ob{avmoa>  there  are  2078 

f  A  1716.  Dm«.  An.  ,.i  6,6  ,  ,  r„  But 

des  S9ie  I7°,.  E’  —  I.  s  p.  toi.  IÖ2.  Ir  Joiirn. 

i.T  * 0  ™  A.  A  ^ 


of  Ge  R  M  A  N  Y, 

But  thefe  things  can  in  no  manner  affed  Maraldi ,  as  I  obferv’d  above. 
The  words  alledged  are  thole  of  a  certain  letter  of  Blondel,  which  the 
authors  of  the  Journal  de  Trevoux  have  inferted  into  their  Memoirs' 
Blondel  explicitely  owns,  that  he  writ  it  only  fo  far  as  his  memory  could 
lerve  him  i  for,  he  fpeaks  thus  at  the  very  beginning  ;  ‘  I  fend  you  a 
*  relation,  as  faithful  as  my  memory  could  fupply  me  with,  &c.'%  And 
towards  the  clofe,  4  this,  Sir,  is  as  far  as  my  memory  could  ferve  me.’ c 
^  Again  Cajfmi  corrected  this  error,  however,  in  the  Memoirs  cf  the 
Royal  Academy  for  the  year  1702,  as  Dutal  himfelf  owns,  whole  words 
are  theie,  4  M.  Cajfmi  has  correded  this  anachronifm,  reckoning  2040 
4  years  between  the  obfervation  of  Ariftotle  and  his  own  of  1668,  and  not 
4  of  1702,  as  Maraldi  had  donev’. 

3.  It  is  objeded  to  Cajfmi ,  thathe  Ihould  have  faidthat  Diodorus  referr’d 
that  phenomenon  to  the  times  of  Aß  aus,  fince  it  appears  that  Diodorus 
referr’d  it  to  the  times  of  Alciflhenes,  who  fucceeded  Aft  aus w  Upon 
confidering  Cajfmi' s  words,  it  will  appear,  that  they  bear  another  meaning 
they  are  to  the  following  purpofe  ;  4  Diodorus  Siculus  fays,  that  this  pheno 
4  menon,  which  appear’d  in  the  days  of  Aft  aus,  confilled  in  a  great  long 
4  light  like  a  beam’*-,  for,  thefe  words,  which  appear'd  in  the  time  of 
Aftapus,  may  be  underltood,  as  refpeding  what  went  before,  to  wit,  Arif- 
totie's  account,  in  whofe  time  this  phenomenon  appear’d,  not  as  if  Diodorus 
had  faid  this,  but  that  the  thing  was  fo. 

Yet  there  remains  fomething  in  Cajfmi  s  words,  at  which  I  hick,  and 
which  1  could  wilh  were  farther  explain’d  by  him. 
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4341 
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Aft  aus  Cl  4 

Comet,  Earthquake. 
Alciflhenes  C 1 1  1 


4343  371 


Phr aft  elides  2.  Battle  at  LeuSlr *. 


1.  We  all  take  it  for  an  undoubted  truth,  that,  according  to  Ariftotle'' , 
the  comet  appear’d  in  the  year  Ariftaus  was  Archon  at  Athens,  whom 
\ol.  L  N°  8.  Y  others 
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others  call  Aft  aus,  ■■  that  is,  in  the  fourth  year  of  the  Cl  olympiad,  which 
be cran  in  the  year  3.73  before  the  birth  of  Chrift,  or  as  chronologers  chufe 
to  l'peak,  in  the  year  4341  of  the  Julian  period  :  To  this  I  add  the  tefti- 
mony  of  the  Arundellian  marble2  -,  for,  there  we  read  the  following  words, 
with  Seiden3 s  iupplement  thereto :  4  While  Aftaus  was  Archon  at  Athens, 

«  there  flione  in  the  heavens  a  large  comet"5.  Paufaniash  adds  his 
luffrage,  but  more  obfcurely,  who  while  he  relates  at  full  length  the 
earthquake,  in  which  Helice ,  a  town  of  Achaia ,  was  fwallow’d  up,  among 
other  things  he  fays,  4  that  at  that  time  there  were  feen  fires  with  long 
*  tratts  of  flames  running  up  and  down  in  the  heavens' ;  as  alfo  that  unufual 
‘  forms  of  ftars  ftruck  a  great  terror  into  mortals11 :5  And  he  fubjoins  the 
words  quoted  by  Dutalc ,  namely  6  that  Helice  was  entirely  deftroy’d, 

C  when  Aft  aus  was  Archon  at  Athens ,  in  the  fourth  year  of  Cl  olympiad, , 
t  in  which  Damon  the  Rhnrian ,  was  for  the  firft  time  declar’d  conqueror 
t  at  the  Olympic  games’.  We  have,  therefore,  three  concurring  witneffes 
who  affirm,  that  the  above  comet  appear’d  in  the  magiftracy  of  Aftaus , 
which  doubtlefs  mult  be  granted  to  Cajfini ,  tho’  Dntal  oppofes  it. 
thlmecom«eayear  I  fhall  only  enquire  into  the  feafon  of  the  year,  wherein  that  comet 
jearu.  made  its  appearance.  What  has  a  regard  to  this  is  but  flightly  touch’d 

on  by  Cajfini  in  the  Memoirs  of  the  Royal  Academy ,  in  which  he  only  men¬ 
tions  this  from  Ariftotle ,  to  wit,  4  that  it  was  feen  at  laft  to  appear  at  the 
4  fouth-weft  and  in  a  time  of  frofl,  that  this  phenomenon  daily  retir’d 
4  towards  the  eaft,  and  afcended  towards  the  belt  of  Orion ,  where  it  ceas’d 
4  to  appear f.’  He  had  more  fully  exprefs’d  himfelf  in  the  Journal  des 
Sfavans s  twenty  years  before  in  the  following  words  4  this  philofopher 
4  /peaking  of  this  phenomenon,  fays,  that  it  appear’d  to  the  fouth-weft 
he  adds ,  4  that  the  great  ftar,  of  which  he  fpoke  before,,  appear’d  in  the 
4  winter  in  frofty  and  very  clear  weather  about  the  evening  ;  that  the  firft 
4  day  it  did  not  appear,  being  let  before  the  fun  *,  that  the  following  day 
4  it  appear’d  a  little,  becaufe  it  fet  a  little  later-,  and  that  it  afcended  to 
4  the  belt  of  Orion,  where  it  difappear’d.’ 

Abounds«  vfnuii  I  am  much  miftaken,  if  we  mull  not  conclude  from  all  this,  that  the 
comet  appear’d  about  the  vernal  equinox -,  for,  1.  It  is  not  yet  winter  at 
the  autumnal  equinox,  nor  is  there  (but  very  rarely)  frofty  weather, 
efpecially  in  Greece.  Again  2.  The  comet  was  then  near  the  fun,  and 
not  feen  at  firft,  becaufe  it  fet  before  the  fun  -,  but  advancing  a  little 
according  to  the  order  of  the  figns,  it  was  feen  about  evening,  as  it  fet 
after  the  fun.  3.  And  laftly,  If  it  had  happen’d  about  the  autumnal 
equinox,  the  comet  could  not  have  come  to  the  conftellation  of  Orion  r 
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of  Germany,  &c,  *7l 

Thefe  things,  therefore,  happen’d  about  the  vernal  equinox,  as  1  have 
already  faid,  which  this  far  agrees  with  the  comets  of  1668  and  1702. 

3.  Having  laid  thefe  things  down,  it  feems,  that  the  comet  obferv’d  An> A 
by  Arifiotle  is  not  referable  to  the  year  373  before  the  birth  oi  Chrift,  but 

to  the  year  372,  or  to  the  year  4342  of  the  Julian  period.  It  is  a  thing 
well  known  to  all  the  learned,  that  the  years  of  the  olympiad  began  about 
the  lummer  folftice  *,  and  with  thefe  (at  leaft  at  this  time  and  afterwards) 
coincided  the  Attic  years,  at  the  beginning  of  which  the  Archons  at 
Athens  enter’d  on  their  magiftracy:  Whence  it  neceffarily  follows,  that 
Afttcus  was  Archon  from  the  fummer  of  373  to  the  fummer  of  372  before 
Chrift:  The  vernal  equinox,  therefore,  when  Afiucus  was  Archon,  fell  in 
the  year  372;  and  conlequently,  the  comet  was  leen  in  372,  and  not  in 
373  :  And  this  I  would  hint  in  the  firft  place.  And  doubtlefs,  Calvißus 
took  it  fo,  who  refers  the  comet  to  the  year  370  before  the  birth  of  Chrift, 
which  he  fuppofes  tobe  the  true  epocha ,  that  is,  to  the  year  372.  before 
the  vulgar  Air  a  :  But  as  to  what  he  adds  from  Diodorus ,  when  Alcifthenes 
was  Archon,  will  be  explained  anon. 

4.  Diodorus  Siculus  confirms  our  opinion,  to  whom  Dutal  objected,  as 
differing  from  Arifiotle  by  one  year.  4  When  Alcifihenes  was  Archon  at 
‘  Athens ,  Afiteus' ’  fucceffor,  fays  Diodorus ,  was  folemniz’d  CII  olympiad, 

<  in  which  Damon ,  the  Thurian ,  was  the  fecond  time  conqueror  at  the 
‘  Olympic  games,  then  a  large  light  was  feen  to  fhine  for  feveral  nights  in 
t  the  heavens,  C?rh.’  Scaliger  has  the  very  fame  words  in  his  Colleftio 
hifi  oriarum1.  If  thefe  words  are  repugnant  to  Arifiotle ,  as  at  firft  view 
they  feem  to  be,  it  is  furprifing,  that  Dutal  fhould  prefer  Diodorus ,  who 
writ  400  years  after,  to  Arifiotle,  in  whofe  time  the  comet  had  appear  dk. 
Arifiotle ,  fays  he,  being  then  only  eleven  years  of  age,  might  be  very 
eafily  miftaken.  But  what  if  wre  fhould  add  to  the  teftimony  of  Arifiotle 
the  Arundellian marble?  He  would  probably  objeft  the  hiatus  therein:  And 
what  if  we  fhould  adduce  Paufanias?  He  would  objeót  his  obfcurity.  I 
allow  that  Diodorus ’  work  is  excellent  and  greatly  to  be  valued  i  yet  let 
us  hear  Voffiusx  on  this  head,  ‘  Diodorus'  miftakes  are  fo  many  in  the  years 
‘  of  the  olympiads  and  the  Roman  magiftrates,  that  it  is  probable,  he 
6  made  ufe  of  corrupted  and  defeftive  Fafii :  And  on  this  account*  he  is 
*  taken  to  tafk  not  only  by  Bodinus,  but  likewife  by  Sigonius ,  Stephanus , 

‘  Pighius  and  other  chronologers.’  Yet  Dutal  has  preferr’d  this  hiftorian 
to  Arifiotle,  a  natural  philofopher,  and  treating  on  a  natural  phenomenon , 
and  who  far  more  accurately  fets  down  the  time  of  the  comet’s  appear- 
ance. 

It  does  not  feem  to  us  a  difficult  matter  to  reconcile  Diodorus  and 
Scaliger  his  tranfcriber  with  Arifiotle,  the  Arundellian  marble  and  P aufa-  mu ,  &c 
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«««;  for,  I  have  often  obferv’d,  that  Diodorus  anticipates  by  lo me 
months  the  years  of  the  olympiads,  which  began  about  the  fummer- 
folftice,  as  alfo  the  magiftracy  of  the  Archons ,  who  were  created  at  the 
beginning  of  the  year1”:  And  that  they  generally  commence  from  the 
time  in  which  the  Roman  confuls,  whofe  names  he  ufualiy  prefixes  to  each 
year,  enter’d  on  their  magiftracy.  i.  Either  Diodorus",  firnam’d  Siculus 
from  his  country,  and  living  tor  a  long  time  at  /  ome ,  would  accommo¬ 
date  the  years  of  his  hiftory  to  the  way  of  reckoning  among  the  Romans , 
who  began  their  years  from  the  calends  of  January,  or  2.  That  the  cam¬ 
paigns  of  each  year  might  be  uninterruptedly  related,  which  appears  to 
have  been  Thucydides'  method  before  him  ;  or  3.  and  laftly,  becaufe  the 
beginning  of  the  ancient  Attic  year  was  after  the  winter-folftice,  as  very 
lately  Dr.  Potter'1  has  affirm’d ;  and  which  Jofeph  S caliger p,  the  Prince  of 
Chronologers ,  has  ftiewn  in  feveral  places.  Whatever  may  have  been  the 
reafon,  having  more  than  once  had  experience  of  the  thing,  I  could  ftiow 
it  by  feveral  inftances,  were  I  not  perfuaded,  that  it  is  a.  thing  certainly 
known  to  the  learned  :  But  if  any  one  would  call  it  into  queftion  and  would 
require  arguments  to  prove  it,  let  him  only  read  the  life  of  Alexander ,  the 
Great,  in  Diodorus  XVII.  book,  as  being  a  part  of  ancient  hiftory  that  is 
veiy  well  known,  and  let  him  compare  it  with  Plutarch ,  Arrian  and 
Quintus  Cut  tius,  and  he  will  obferve  that  Diodorus  generally,  nay  always 
anticipates  the  true  years  of  the  Archons  by  feveral  months.  3 

This  being  laid  down;  the  firft  part  of  each  year  in  Diodorus  is  to  be 
referr  d  to  the  end  of  the  proceeding  year  of  the  olympiad  :  And  from  this 
we  have  an  aniwer  to  Dutal's  objedion,  and  our  opinion  is  confirm’d  • 
fo/»  lf  the  come,t  obferv’d  by  Arißotle  appear’d  about  the  vernal  equinox 
of  the  year  372  before  Chnft,  as  we  have  fhown  above,  it  really  happen’d 
while  AJtxus  was  ftill  Archon  at.  Athens ;  but  according  to  the  above 
method  it  fhould  be  referr  d  by  Diodorus  to  the  times  of  Alcijlhcnes  theft 
he  was  only  created  Archon  fome  months  after. 


5.  As  to  the  other  chronological  charafter  (by  which  Caffmi  has  cor- 
.  firm  d  his  opinion,,  to  wit,  the  deftruaion  of  Helice  and  Burn)  it  j'eems  to 
make  moie  for  determining  the  year  372,  than  to  be  againft  it. 

tor,  1  Jriflotle\  when  he  fays,  that  the  comet  appear’d' about  the 
time  ot  the  earthquake  in  Achaia  and  the  inundation,"  feems  to  hint  that 
there  was  a  fmall  interval  of  time  between  the  comet  and  the  deftruaion  of 
thefe  towns.  And  again  2  Paufamas’  afferts,  that  this  inundation  happen’d 
in  winter.  3.  Strabo  betöre  him  faid,  that  this  calamity  happen’d  in  the 
mght  time  and  in  winter.  All  which,  join’d  with  the  vernal  equinox  of 
which  in  No  2, entirely  favour  our  opinion,  and  caufe  us  to  refer  thiscalamity 
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to  the  year  372  ;  to  which  year  aifo  not  only  Salianus  quoted  by  Dutal % 
but  likewife  Bucholcerus  and  Buntingus ,  no  mean  chronologers,  have  like- 
wile  referr’d  it. 


6.  It  remains,  that  I  fay  fomething  of  the  battle  of  Leublra,  which  c.ijwïs  thml 
Caßini  has  alfo  employ’d  here  ;  for,  in  enumerating  the  chronological  cha-  charäa«.K'u 
rafters  of  the  above  comet,  after  the  magiftracy  of  Afixus  and  the  iubver- 

fion  of  Helice,  he  lays  down  in  the  third  place  the  battle  of  Leubira ,  4  by 
4  which  the  Lacedemonian  commonwealth  was  overturn’d,  and  it  happen’d 
4  two  years  after  the.  appearance  of  this  phenomenon* .’  I  could  have  wilh’d, 
that  Caßni  had  by  fome  teftimonies,  or  arguments,  prov’d  that  interval 
of  two  years.  Diodorus 1  has  only  laid,  4  that  in  a  little  time  after  the 
4  comet  the  Lacedemonians  were  defeated  in  a  great  battle,  and  all  of  a 
c  fudden,  which  no  one  would  have  thought,  loft  their  fovereignty 
which  is  almoft  the  very  fame  thing  with  what  Polybius u  fays,  4  that  the 
4  town  of  Helice  was  fwallow’d  up  by  the  fea  a  little  before  the  battle  of 
4  Leublra\  tho’  the  word  paulo  ( a  little )  is  added  by  the  tranflator:  Nor 
do  I  believe  that  Caßini  had  thought  of  the  Arundellian  marblew,  whole 
date  will  be  confiftent,  providing  13  months  intervene  between  the  time 
of  the  comet’s  appearance  and  the  battle  of  Leublra ,  as  fhall  appear  anon. 

He  had,  probably,  a  regard  to  a  paflage  in  Strabo *,  wherein  he  lays, 

4  that  Helice  was  fwallow’d  up  two  years  before  the  battle  of  Leublra.' 

But  neither  are  thefe  two  years  to  be  taken  ftriftly,  as  if  two  whole  years 
were  elaps’d  :  For,  fince  the  battle  of  Leublra  happen’d  about  the  lummer- 
folftice,  as  we  fhall  fee  anon,  it  would  hence  follow,  that  the  comet  alfo 
appear’d  about  the  fummer-folftice,  which,  from  what  was  laid  above, 
appears  not  only  to  be  impoffible,  but  likewife  repugnant  to  Arifiotle  s 
delign,  who  adduces  the  inftance  of  this  comet  in  order  to  prove  the 
falfhood  of  what  fome  affirm’d,  to  wit,  that  comets  only  happen  when 
the  fun  is  about  the  fummer-folfticey. 

7.  If  the  calculation  is  rightly  made,  we  fhall,  indeed,  find  a  year  and  About  a  year  ana 

a  quarter  interven’d  between  the  time  of  the  appearance  of  the  comet  and  vei?4  herween 
the  battle  of  Leuftra.  Dionyfius  of  Halicarnaßusz  relates,  that  at  Lace-  X 

daemon  peace  was  ftruck  up  between  the  Greeks ,  except  the  Thebans ,  at  the  battle  ot  Lautr^ 
time  that  Alcifihenes  was  Archon  at  Athens ,  which  falls  in  with  the  firft 

year  of  CII.  olympiad.  To  this  alfo  agrees  Diodorus a,  as  alio  his  tranferi- 
ber  Scaliger  b,  who  have  the  fame  Alcifihenes  and  the  lame  year-,  but 
Plutarch c  in  Agefilaus  more  accurately  fays,  that  the  peace  was  made  on  the 
14th  of  the  month.  Scirophonon ,  that  is  only  16  days  before  the  dole  ot 
the  year  of  the  olympiad.  The  fame  Plutarch d  adds,  that  the  battle  of 

Leubira  happen’d  20  days  after  the  peace,  to  wit,  on  the  5dl  ot  the 

month 
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month  Hecatombion  ;  and  again  in  Camillus e  he  afhgns  the  5th  of  Heca- 
.  tombion  for  the  battle  of  Leubfra ,  which  was  the  firlt  month  of  the  year 
of  the  olympiad,  in  which  a  new  Archon  was  created  at  Athens.  Hence  it 
is,  that  the  ArundelUan  marble f  a  (Terts,  that  the  battle  of  Leublra  happen’d 
under  the  Archon  Phraficlid.es,  who  lucceeded  Alcjlhenes ,  that  is,  the  fecond 
year  of  the  lame  olympiad  CII.  And  from  this  differ  not  Diodorus  and  his 
tranfcriber  Sc  aliger ,  to  whom  may  be  added  Paufanias s,  whole  words  are 
thele  •,  ‘  the  Lacedemonians  were  defeated  at  Leublra ,  when  Phraf  elides 
4  was  Archon  at  Athens ,  in  the  fecond  year  of  CII.  olympiad,  in  which 
4  Damon ,  the  Thurian ,  was  the  fecond  time  conqueror  at  the  Olympic 
4  games.5  From  all  which  it  appears,  that  between  the  appearance  of  the 
comet  and  the  battle  of  Leublra  there  interven’d  one  year  and  a  quarter, 
namely,  the  fpace  of  time  from  the  vernal  equinox  of  the  year  372  to  the 
iummer-folftice  of  the  year  371  before  Chrift:  But  this  by  the  bye,  fince 
from  the  battle  of  Leubira  nothing  certain  can  be  deduced  for  determining 
the  exaeff  time  of  the  comet’s  appearance.  ° 

S.  1  o  conclude  ;  from  what  has  been  faid  above,  a  difficulty  arifes 
about  the  period  of  34  years,  which  Cajfini  has  affign’d  to  this  comet ;  for 
if  to  the  year  372  before Chrifi  lefs  by  one  quarter  we  add  the  years  elaps’d' 
viz.  1667,  together  with  one  quarter  from  the  beginning  of  the  Chrißian 
ana  down  to  the  Comet  oblerv’d  by  Cajfini  at  Bononia ,  we  lhall  have  only  a 
.total  of  2039,  an^  not  2040.  W hence  it  appears,  that  the  60  revolutions 
each  of  34  years,  are  not  complete,  but  that  the  total  is  one  year  ffiort ! 
vVe  mult,  therefore,  fuppole  a  fhorter  revolution,  which  Caffinp  has  not 
thought  improper ;  or  the  hypothefis  is  to  be  falv’d  by  fome  anomaly  or 
other ;  or  the  matter  is  to  be  lèt  to  rights  in  fome  other  manner.  We  are 
greatly  indebted  to  Cajfini ,  that  in  1 668  he  hinted  what  the  year  1702  has 
leem  d  to  verify;  but,  after  fome  more  revolutions,  pofterity  will  with 
the  greater  certainty  judge  of  the  whole  matter. 


Several  hiftances 
at  vegetable  gold. 


Vegetable  Gold’,  by  Phil.  Jac.  Sachs  a  Lewenheimb.  From  the 
Milcellanea  Naturae  Curioforum.  An.  I.  Dec.  I.  Obf  CXXXl 
p,  290. 

Tranßated  from  the  Latin. 

A  Ins  Imperial  Majefty’s  repofitory,  among  other  curiofities  of  natur® 
and  art,  is  kept  a  fort  of  vegetable  gold,  which  lprung  out  of  the 
eaithhkea  twilled  thread:  This  pure  gold,  call’d  aurum  obryzum, 
vas  found  by  a  boor  in  the  river  Tartza  near  the  village  of  Tartza,  four 
miles  wide  of  the  city  of  Epperies  in  Upper  Hungary  ;  and  this  thread  was 
ound  to  weigh  half  an  ounce  and  two  drachms,  and  to  be  almofl  an  ell 

.  .  ^ong. 
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of  Germ  a  n  y  ,  &i . 

long.  It  is,  indeed,  a  furprifing  thing,  that  metals,  laying  afide  their  me¬ 
tallic  nature,  fhould  fometimes  fpring  out  of  the  earth  in  the  manner  of 
vegetables,  and  grow  up  in  the  form  of  a  plant.  Fort  unius,  Licetus a  relates 
from  Arifiotle  de  admirandis ,  that  gold,  buried  or  thrown  into  the  earth, 
has  fometimes  grown  up  •,  and  from  Fulgofms ,  that  near  Firmium ,  a  town 
of  Pannonia,  fometimes  in  the  vines  were  found  real  gold-tendrils  •,  and 
that  pieces  of  gold  have  been  coin’d  of  them. 

To  this  may  be  added  the  feveral  following  inftances.  Petr.  Martyr  b 
relates,  that  in  the  ifland  of  Hifpaniola  in  America ,  which  abounds  very 
much  in  gold,  there  are  trees  in  fome  mountains  with  living  veins  of  gold  ; 
and  that  wherever  it  has  a  paflage  it  fends  forth  from  the  root  thro’  the 
open  and  loft  fprings  branches  to  the  uppermoft  brow  of  the  hill,  which  never 
ceafe  growing,  till  they  get  into  the  open  air-,  and  they  have  obferv’d, 
that  then  it  forms  buds  of  gold.  In  France  in  the  year  1602,  upon  finding 
very  rich  ores  of  gold  in  a  vineyard  near  the  village  of  St.  Martin  la  plains, 
in  the  territory  of  Lyons ,  one  of  the  pieces  of  this  virgin-gold  fo  artifi¬ 
cially  reprefented  a  golden  palm-tree  with  its  buds,  that  it  was  p relented, 
to  Henry  le  Grand  to  his  great  furprife,  as  this  is  related  by  Petr.  Mat¬ 
thaus c.  That  fome  vines  on  the  Maine  and  Neckar  have  fome  twigs  and 
often  whitifh  leaves  germinating  from  pure  gold  and  coalefcing  together, 
is  related  by  Alexander  ab  Alexandro Gaudentius  Merula  e,  Anton.  Mizaldy 
and  J.  Bapt.  Porta*.  The  like  alfo  happen’d  a  few  years  ago  in  the  vine¬ 
yards  of  Germany  about  Drefden  on  the  Elbe,  where  a  vine-dreffer  obferving 
a  firing  fhooting  out  from  the  foil  of  a  certain  fruitful  vineyard,  he  drew* 
it  out  gently  to  the  length  of  fome  ells,  till  it  broke:  What  he  had  drawn 
out  appear’d  by  the  touch-ftone  to  be  pure  gold.  In  Hungary ,  a  country, 
much  abounding  in  minerals,  in  1651  Matth  reus  Held  faw  in  the  fortrefs 
of  Batak ,  near  Tokay ,  the  grape-ftones  fhining  with  hard  particles  of  gold; 
and  this  account  I  had  afterwards  from  his  own  mouth.  Job.  Joachim  Be- 
cherh  faw  in  Hungary  a  vine  growing  above  a  vein  of  gold,  whofe  trunk 
was  not  only  all  over  cover’d  with  threads  of  gold,  as  it  were,  but  in  fome 
of  the  grape-llones  were  found  grains  of  pure  gold.  Dr.  Martin*.  Henric. 
de  Franckenftein,  a  phyfician  of  Epperies,  inform’d  me,  that  he  was  pof- 
fefs’d  not  only  of  fome  grape-ftones  found  about  Tokay,  that  were  impreg¬ 
nated  with  grains  of  gold  ;  but  he  alfo  communicated  to  me  the  following 
account,  that  in  Hungary  a  certain  nobleman,  call’d  Walpotaky,  had  a  vine- 
dreffer  who  obferv’d  a  kind  of  yellow  matter  fpringing  out  of  the  earth, 
and  attempting  to  pull  it  up,  he  obferv’d  it  ftrike  root  deep  into  the  earth 
and  adhere  to  it  very  clofely  ;  and  at  length,  with  a  great  ado,  he  pull’d 
out  an  ingot  of  gold,  which  he  fhew’d  to  agoldfmith,  who  told  him  it 
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was  very  fine.  In  Tome  time  after  he  obferv’d  another  ingot  fpringing, 
which  he  pull’d  up  ;  and  this  he  repeated  fo  often,  till  there  enfu’d  a  law- 
plea  between  him  and  the  nobleman  •,  and  at  length  with  the  prince  him- 
ielf,  about  the  right  of  poffeffion  to  this  vineyard.  And  Frankenfiein 
teftihcs,  that  this  difpute  was  a  thing  well  known  in  thole  parts.  And 
moreover,  that  a  few  years  ago  a  Boor  being  at  plough  near  Epperies  pull’d 
out  of  the  earth  fome  ells  of  gold  thread. 

As  »Hb  in  other  Bcfides  the  vine,  other  trees  according  to  Job.  Chryfofi.  Magnenus 5  pro- 
„egcubie*.  c]ucc  meta]s  near  the  gold  mines  in  Monomotapa.  In  Silefia,  near  the  con¬ 
fines  of  Moravia ,  a  few  years  ago  about  Oppavia  a  thread  of  gold  was 
found  with  its  proper  root  fpringing  out  of  the  earth,  and  of  no  inconfi- 
derable  weight  •,  and  feveral  luch  threads  were  afterwards  found  there  :  And 
one  of  thefe  threads  was  in  the  poffeffion  of  the  baron  de  Reifewiz,  which 
he  alio  fhew’d  me. 

.tnftances  of  vc-  What  has  been  faid  of  gold  is  alfo  mention’d  by  others  of  filver.  Ofwald 
Grembs k  relates,  that  in  mines  filver  has  often  a  capillary  appearance.  In 
the  Mufieum  of  Ferdinando  Imperati  at  Naples  is  fhewn  a  natural  fhrub  of 
filver,  which  was  dug  up  in  a  filver-mine. 

The  caufe  of  this  vegetation  in  metals  is  varioufiy  explain’d  by  authors: 
Some  are  of  opinion  that,  thofe  metallic  tendrils  grow  in  the  fame  manner 
as  the  horns  of  deers  do  •,  that  if  gold  adheres  to  trees  like  bind-weed,  it 
is  owing  to  its  toughnefs  and  foftnefs  out  of  its  native  foil,  and  that  it  may 
alfo  happen  from  its  native  foftnefs  on  account  of  the  narrownefs  of  the 
place,  whereby,  as  it  is  forced  out  of  the  earth,  it  is  twitted  round :  And  in 
fine,  that  vines  and  trees  attract  by  their  roots  the  metallic  humour,  in 
which  there  was  fome  particle  of  gold  before  generated  ;  for,  that  the  mat¬ 
ter  of  the  generation  of  metals  is  a  fluid,  and  therefore  eafily  yielding  ; 
And  of  this  opinion  is  Kircher\ if  plants  have  a  natural  propenfity  to  places 
where  metals  grow,  that  they  aflume  the  nature  of  that  metal  over  which 
they  grow,  fince  the  nourifhment  expiring  from  the  metallic  vapour  is  at¬ 
tracted  by  them.  In  fine,  Jo.  Faber  Linc<eusm  having  told  us,  that  there 
are  zoopJjyta ,  i.  e.  an  intermediate  fpecies  between  animals  and  plants,  he 
alio  relates,  that  the  iliuftrious  prince  Cäfius  firft  difeover’d  and  obferv’d 
an  intermediate  fpecies  between  plants  and  minerals,  who  was  to  treat  ex- 
prefs  on  them  in  his  books  de  Riet  allophy  tis . 

*  Democrk.  Rediv.  p.  295.  k  Arbor,  humin.  /.  1 .  r.  7.  ƒ.  5.  §  18.  I  De  Maenete 
’  3.  5.  c.  3.  p.  ^>3  \.  m  In  Not.  act  Hilt.  Mexican,  ƒ  573.  5  5  magnete 
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A  mathematicQ-phyfical  ejfay  towards  finding  the  height  of  the  At- 

mofphere.  By  S.  K.  From  the  Adta  Literaria  Suecke  Trimeflre  I. 
An.  1723.  p.  385. 
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uthe  ?ir  be  ProPortional  to  the  force  comprefling  it, 
and  the  heights  be  taken  in  an  arithmetical  progreffion,  the  denfiti« 
will  be  in  a  geometrical  progreffion.  I/CC 
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Let  the  heights  AB,  AC,  AD,  AE,  &c.  be  taken  in  arithmetical  pro- 
greiTion,  by  which  very  thing  the  diftances  BC,  CD,  DE,  &c.  become 
equal ;  let  the  perpendiculars  B^,  Cr,  D  d,  Ee,  ific.  be  rais’d,  which  may 
be  underftood  to  be  refpe&ively  proportional  to  the  denfities  in  B,  C,  D, 
E,  ÖV.  And  let  the  perpendiculars  c  ß,  dy9  ef9  &c.  be  let  fall  *,  then  iup- 
pofe  the  denfity  in  F  to  be  continu’d  invariable  to  E,  that  in  E  to  D,  that 
dn  D  to  C,  ÖV.  whence  the  quantity,  and  confequently  the  weight  of  air, 
contain’d  between  F  and  E,  E  and  D,  D  and  C,  &c.  will  be  expounded  by 
the  fpaces  F  E  g  ƒ,  E  D  </V,  DC  yd,  &c.  or  by  the  right  lines  F  ƒ,  E  e,  D  d9 
■&c.  refpe&ively -proportional  to  thefe  fpaces :  Befides,  let  the  weight  or 
quantity  of  air,  incumbent  on  the  point  F,  be  expounded  by  the  given 
quantity  P. 

Now  becaufe  the  denfity  of  the  air  is  proportional  to  the  compreffing 
force  (by  the  hypothefis)  and  confequently  to  the  weight  of  the  incum¬ 
bent  air,  F  ƒ,  E  e9  D  d9  C  c,  &c.  will  be  proportional  to  P,  P  +  F ƒ,  P  -f- 
F/ -f  E’e,  P  -p  F  ƒ  -{- E  e D d9  &c.  refpedlively,  and  the  differences  of 
the  former  s  e,  $.d9  y  c,  ÖV.  will  be  proportional  to  the  differences  of  the 
latter  F ƒ,  Ee,  D d,  refpedively:  Wherefore,  fince  the  right  lines  F ƒ,  Er, 
D  d,  &c.  are  proportional  to  their  differences  s*,  Jd,  y  c,  &c.  they  will  be 
in  continual  proportion. 

Laftly,  let  it  be  luppos’d,  that  the  number  of  right  lines  B  b9  Cc,  Dd, 
E  e9&c.  is  augmented,  and  that  at  the  fame  time  the  diftances  B  C,  C  D, 
DE,  &c.  are  diminifh’d  in  infinitum  \  yet  ftill  thofe  right  lines  B^,  C  c9 
V)  d,Ee9&c.  now  cull’d  out  by  equal  fkipping,  will  like  wife  be  propor¬ 
tional  :  And  by  that  means  the  denfities  will,  by  the  hypothefis,  be  pro¬ 
portional  to  thefe  right  lines.  Q^E.  D. 

Hence  it  appears,  that  the  height  is  proportional  to  the  logarithm  of 
the  denfity  ;  and  confequently,  if  in  two  given  heights  the  denfities  be 
known,  the  altitude  correfponding  to  any  other  denfity  may  be  found  *, 
namely,  if  any  one  of  the  given  denfities  being  affiim’d  for  unity,  the 
logarithm  of  the  other  be  fought,  and  you  infer,  as  this  logarithm  to  the 
difference  of  the  given  heights,  fo  is  the  logarithm  of  any  third  denfity 
to  the  difference  of  the  heights  between  this  third  denfity  and  that  alfum’d 
for  unity. 

According  to  thefe  principles,  and  an  experiment  made  in  September  24, 
1722,  with  a  barometer  in  the  turret  of  the  cathedral  church  at  Üpfal9  it  is 
found  by  «  calculus,  that  the  altitude  of  the  point,  to  which  the  denfity 
correfponds,  (which  is  to  the  denfity  near  the  earth  as  1  to  14,000)  is  7 
miles  and  14567  Swedijh  ells :  And  if  this  denfity  be  the  leaft,  which  the 
air  can  have,  the  height  found  will  be  nearly  that  of  the  atmofphere 
itfelf. 
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Of  the  Hungarian  Wines.  From  the  Breilaw  Colleftion,  Odobeiv 

An.  1717,  Clafs  III.  p*  J9°- 

Lranfiated  from  the  High-Dutch. 

,  rn  H  E  vine  is  the  principal  and  peculiar  glory  of  the  month  of  Oof  ober, , 
KÄ  HT  “ as by  its  warmth  the  raoft  diluted  and  tart  German  w mes  are  fuffi- 
X  ciently  concerted.  In  Hußria,  and  particularly  in  different  parts  of 
"ie-  Hungary,  on  the  contrary,  the  wine  is  not  fuffkiently  good,  mellow,  and 

palatable,  unlefs,  amongft  other  things,  feme  froft  happen  either  before 
or  in  the  time  of  vintage,  which  in  thefe  parts  is  obferv  d  to  impart  a  re¬ 
markable  mellownefs  to  the  wine,  efpecially  if  a  warm  fummer  and  moift 

harveft  happen  to  preceed.  .  ,  .  . , 

Raifin-wine  Such  grapes  as  begin  to  dry  upon  the  vine  are  prefs  d  and  yield  a  gene- 
S5S  rous  wine,  commonly  call’d  raifin-wine,  yet  improperly,  as  the  true  raifm- 
huwprepar'd.  wine  is  prepar’d  in  the  following  manner.  In  good  wine-years,  when  the 
clutters  ripen  well,  fuch  grapes  or  even  clutters  are  pick’d  out,  as  are  en¬ 
tirely  fhrivell’d  up  and  appear  like  raifins  •,  and  from  thefe  raifin-wine  is 
made  in  a  twofold  manner-,  1.  After  pouring  prefs-wine  on  thefe  grapes, 
and  then  expreffing  the  juice,  a  more  pungent  and  a  more  generous  wine 
is  had  from  them.  2.  If  thefe  dry  grapes,  or  raifins  be  prefs’d  by  them- 
felves,  without  pouring  to  them  the  above  mutt,  they  then  yield  the  quin- 
teffence  of  wine,  as  it  is  call’d,  which  is  like  an  oil,  yet  in  a  far  lefs  quan¬ 
tity.  At  Oedenburg  in  Lower  Hungary  no  raifin-wine  is  ufually  made,  but 
the  grapes  and  clutters  are  left  together :  Hence  it  is  that  the  Oedenburg 
wine  is  reckon’d  the  beft  in  Lower  Hungary.  In  St.  Georgen-fiadt ,  on  the 
contrary,  a  great  deal  of  raifin-wine  is  made  •,  and  always  a  fufficient 
quantity  of  it  even  in  bad  wine-years  and  then  they  often  make  ufe  of 
large  raifins  and  even  fugar.  When  the  grapes  are  pick’d  from  the  vine, 
they  are  fhot  into  a  butt  or  veffel,  and  ftamp’d  with  the  feet,  the  juice  or 
mutt  whereof  is  taken  up,  which  afterwards  yields  what  they  call  their 
ftamp’d  wine :  Afterwards  thefe  ftamp’d  grapes  are  put  into  the  prefs  and 
their  remaining  juice  fqueez’d  out,  and  this  is  call’d  prefs-wine  :  If  it  is  a 
good  wine-year,  the  prefs-wine  is  better  than  the  ftamp’d  wine  ;  but  if  the 
grapes  are  not  arriv’d  to  their  true  perfertion,  the  latter  is  preferable  to  the 
former :  Yet  all  this  mutt  neceffarily  be  underftood  according  to  the  fitua- 
tion  of  the  ground,  namely,  as  one  hill  ftands  better  to  the  fun  than 
another. 

©f  the  different  We  fuppofe  it  will  not  be  difagreeable  to  the  reader  to  give  fome  ac- 
*orlsoi  count  from  the  relations  communicated  to  us,  as  to  the  produce  of  wine  in 

Hungary :  And  1.  As  to  the  difference  of  the  wines  in  Upper  and  Lower 
Hungary.  As  to  the  Upper  Hungary  it  is  well  known,  that  their  wine  is 
commonly  divided  into  Upper  Hungarian  in  general,  and  into  Lockay  in  par¬ 
ticular  •, 
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ticular  *,  but  taken  together  they  are  Tweeter,  as  alfo  for  the  moft  part  more 
fpirituous  than  the  Lower  Hungarian  wines;  yet  of  the  Upper  Hungarian 
wines  Tome  are  better  than  others.  The  beft  are  about  Santo  overagainft 
Cafe  hau,  yet  compar’d  with  the  following  they  are  but  fmall.  Thofe  about 
Talia  are  better,  and  thofe  of  Mada  ftill  better  *,  but  the  beft  of  all  are 
about  Tockay  itfelf,  as  alfo  thofe  of  Kereflur  and  Tozwcr,  all  which  com¬ 
monly  pafs  for  Tockay  wine,  fince  thefe  places  lie  within  a  few  miles  of 
Tockay.  The  Lijker  wines  (  which  place  is  about  five  miles  from  Tockay ) 
are  not  fo  good  as  thofe  of  the  five  abovemention’d  places ;  and  lead  of  all 
thofe  of  Micotzer  but  this  laft  may  at  firft  fometimes  deceive  a  pretty 
good  judge  of  wine,  as  they  are  very  pleafant  and  tafte  pretty  pungent  at 
firft,  but  in  a  little  time  they  pall  and  turn  ;  the  reafon  of  which  is,  that 
the  vine-hill  is  not  fo  high,  nor  does  it  lie  fo  direttly  to  the  fun ;  for,  this 
is  the  principal  reafon  of  the  goodnefs  of  the  Upper  Hungarian  wines  be¬ 
yond  thofe  of  Lower  Hungary ,  to  wit,  that  the  hills  of  the  former  are  very 
high  and  lie  diredly  againft  the  fun’s  rays,  which  beat  upon  them  in  the 
ftrongeft  manner  in  a  diredt  line ;  and  which  by  their  reflexion  impinge 
upon,  and  confequently  ripen  the  grapes  well :  Whereas,  on  the  contrary, 
the  hills  in  Lower  Hungary  are  much  lower  and  flat,  and  do  not  always  lie 
fo  diredlly  to  the  fun:  Whence  he  fhines  upon  them  only  fuperficially, 
and  does  not  with  fufficient  force  reach  the  root ;  and  confequently  cannot 
have  fo  ftrong  an  effedf  upon  the  vine  ;  as  even  the  vine  in  the  valleys  near 
the  beft  hills  of  Upper  Hungary  does  not  yield  fo  good  a  produce  as  in  the 
higher  part  of  the  hill :  Befides,  low  hills  have  more  moifture  than  the 
high,  which,  thereby  are  more  apt  to  dilute  the  fpirituous  parts.  Of  the 
Tockay  wines  we  are  to  obferve,  that  it  is  a  common  miftake  to  pretend  to 
find  their  fpecific  quality  and  goodnefs  in  their  being  muddy,  fince  this  is 
always  a  fign,  that  the  wine  has  not  been  well  wrought  and  laid  off ;  and 
fuch  a  muddy  wine  is  either  new,  or  if  it  be  old  and  alfo  muddy,  it  is  ow¬ 
ing  to  the  negligence  of  the  vintner.  This  muddinefs  may,  among  other 
things,  be  remedied  and  its  clarifying  promoted  thus  namely,  taking  a 
part  of  a  cafk  of  old  tunn’d  wine,  and  drawing  the  new  muddy  wine 
thereon  *,  and  in  8  or  io  days  it  fines  down,  which  before  would  not  hap¬ 
pen  in  6  weeks  or  more.  The  method  of  managing  wine  in  Upper  Hun¬ 
gary  is  commonly  not  fo  good  as  in  Lower  Hungary ,  in  regard  that  in  Upper 
Hungary  in  filling  the  butts  they  throw  into  them  a  deal  of  the  ftalks  and 
hulks  and  whole  grapes,  which  are  left  therein:  And  hence  their  wine  is 
fooner  wont  to  turn  ;  whereas  in  Lower  Hungary ,  on  the  contrary,  their 
method  is  much  neater.  Upper  Hungary  alone  delivers  yearly  a  great  quan¬ 
tity  of  wine,  reckon’d  in  general  at  10,000  butts ;  and  each  butt  reckon’d 
from  two  and  a  half  to  three  rundlets  ol  wine. 

Of  the  goodnefs  of  the  Hungarian  vintage  each  year,  the  intelligent  can  a  way  ^of  jud3 
judge  from  our  Breßaw  grapes  by  the  following  experiment ;  they  take  a  nets  of  the'//«; 
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grape  between  their  lips  and  fuck  the  juice  out  of  the  ftalk-hole,  but  lay 
hold  of  the  hulk  with  their  fingers;  if  the  juice  come  entirely  out  of  the 
hulk,  and  if  the  hulk  is  quite  empty  and  thin,  they  judge  that  they  have  an 
infallibly  good  vintage  in  Hungary:  On  the  contrary,  if  there  is  much 
pulp  in  the  hulk  and  the  hulk  remains  thick,  the  vintage  is  thought  to  be 
not  fo  good. 
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Of  the  nature  and  preparation  of  Sperma  Ceti.  By  Joachim. 
Georg.  Elfnerus.  From  the  Mifcellanea  Naturae  Curioforum* 
An.  L  Dec.  I.  Obf.  CXXXVI.  p.302. 

L'ranßated  from  the  Latin. 

E,  who  firft  gave  the  name  fperma  ceti ,  has  impos’d  on  many ;  for, 
this  was  the  reafon  that  they  thought,  that  it  really  was  the  fperma 
of  the  whale.  Others,  observing  that  its  lubftance  had  no  affinity 
with  fperma,  were  of  opinion  with  Schroder ,  that  it  was  nothing  but  a  fatty 
lubftance,  that  ow’d  its  rife  to  fulphureous  exhalations  from  the  earth,  and 
was  coagulated  by  the  fait  water  and  the  agitation  of  the  waves.  Gefner a  is, 
indeed,  of  opinion  that  it  is  a  marine  lubftance,  but  not  a  fperma ,  yet 
lbmething  like  it,  or  rather  the  fat  of  fome  fea-animals,  as-  thofe  of  the 
whale-kind,  who  are  of  a  huge  bulk,  and  contain  a  deal  of  fat ;  that  thefe 
fall  upon  each  other,  and  mutually  kill  each  other:  Whence  the  above 
author  thinks  it  probable,  that  a  great  deal  of  fat  floats  on  the  furface  of 
the  fea ;  an  opinion  which  we  think  is  not  entirely  groundlefs,  nor  do  we 
rejedl  all  natural  fperma  ceti,  tho’  at  prefent  we  fhall  fhew,  that  our  modem 
fperma  ceti  in.  the  fhops  is  merely  factitious  and  compounded, 
mitious  fperwa  Faftitious  fperma  ceti  is  twofold;  one  fort  prepar’d  from  the  brains  of 
the  whale  ;  another  from  his  fat,  a  thing  I  learn’d  in  Holland .  The  fol¬ 
lowing,  account  was  communicated  to  me  by  Verny ,  fworn  druggift  at' 
Montpelier ,  which  he  had  from  a  friend  of  his  from  the  ifland  of  St\  John 
de  Luca ,  and  is  to  this  purpofe  ;  ‘  Upon  diligent  enquiry  whence  fperma 
L  cet 1  was  taK-en  and  prepar’d,  I  underftood  it  was  from  the  brains  of  the 
male  whale,  as  the  female  has  none  of  it,  but  inftead  of  it  a  kind  of 
liquid  fat,  of  which  oil  is  made  for  lamps:  But  no  fuch  oil  can  be  had 
iiom  the  lubftance  of  the  brains  of  the  male,  but  from  it  is  made  the 
fperma  ceti',  but  I  could  not  learn  the  manner  of  preparing  it.’ 

11s  aflertion  is  very  much  confirm’d  by  Jac.  Paul  ContanP ,  wherein 
ne  has  not  only  explain’d  the  nature  of  fperma  ceti ,  but  communicated  the 
.ecretoi  preparing  it,  as  follows;  <•  I  learn’d  from  the  inhabitants  of  the 

place, 


TV  ftc.-er  ofpre 
ywiug  it, , 


a  Cotcllar.  cid  Trafl,  Valer.  Cord,  de  Trenn,  cet.  p.  30 
L  i .  c.  51.  />.  63.  c  3  ’ 


b  C  emme.r,  fupra  Diofcoridera 


of  Germany,  &c.  i  8  i; 

*  place,  that  they  have  often  feen  an  animal  from  which  is  taken  what  is 

*  falfely  call’d  fperma  ceti ,  that  it  is  no  other  than  the  male  of  the  whale- 
c  kind,  which  in  Bay  onna ,  Bayaris ,  and  in  the  ifland  of  St.  John  de  Luca , 

4  and  in  the  places  where  it  is  taken,  is  call’d  Cachalut.  This  animal  is 
4  25  foot  long,  and  12  foot  high  ;  its  jaws  are  nearly  10  foot,  and  arm’d 
4  with  heavy  teeth,  which  weigh  a  pound  more  or  lefs,  of  which  they 

6  make  hafts  for  knives.  As  to  the  part,  from  which  the  fperma  ( but 

4  improperly  fo  call’d)  is  prepar’d,  it  is  the  head,  and  in  reality  it  is 
4  nothing  other  than  the  brains  of  that  fifh  •,  for,  in  melting  it,  I  myfelf 
c  have  often  found  thin  membranes,  with  which  the  brain  is  otherwife 
4  naturally  envelopp’d,  which  are  roll’d  up  with  that  fat  that  the  mafs  might 
4  remain  the  more  compad.  The  procels,  by  which  the  brain  is  purified, 

4  that  it  may  appear  white  and  fcaly,  is  this  •>  after  the  brain  is  melted,  it 

4  is  pour’d  into  a  pot,  in  which  at  other  times  they  refine  fugar  ;  then 

4  flopping  up  the  lower  hole  it  is  left  till  it  harden,  but  it  muß:  be  left  in 
«-  a  moderately  warm  place,  then  the  pot  is  to  be  tapp’d  :  Thus  it  is 
4  purified,  and  in  the  fpace  of  a  few  days  the  whole  mals  will  be  found 
4  white  and  fcaly  :  And  this  is  what  I  faw  and  learn’d  about  this  prepa- 
4  ration.  But  that  which  the  northern  people  call  fperma  ceti  is  a  kind  of 
4'  fat,  which  they  gather  in  certain  places  from  dead  and  ftranded  whales, 

4  which  fat,  after  being  purified  and  prepar’d  with  verjuice,  is  fqueez’d  in 
4  a  prefs  •,  whence  it  becomes  white,  fcaly  and  light,  with  a  fea-fmell  •, 

4  and  this  matter  is  afterwards  call’d  alofanthosd  And  that  lad  aflertion 
Gefner  alfo  proves  in  the  place  above-mention’ d :  4  There  are,  fays  he, 

4  who  put  into  a  cold  cellar  the  fat  of  any  whale  receiv’d  in  a  veflfel, . 

4  then  prefs  it,  that  the  thinner  parts  may  runout,  which  is  like  an  oil, 

4  and  has  the  fame  virtues  with  the  großer  part  which  remains  behind, 

4  tho’  thinner  and  this  laft  is  fold  for  fperma  ceti ,  whofe  virtues,  it  is 
true,  it  exhibits,  but  not  fo  ftrongly. 

i.  We  are  to  obferve,  that  fperma  ceti  is  not  only  prepar’d  from  the  Remits, * 
brains  of  the  whale,  but  that  the  brains  of  all  large  fifhes  are  fit  for  this 
purpofe.  2.  That  the  oil,  prefs’d  out  in  the  preparation,  is  of  greater 
virtue  than  the  fperma  ceti:  And  among  other  things  it  is  an  excellent 
anodyne. 

We  have  the  two  following  accounts  from  the  Philofophical  Tran  factions  Account  of  ihii'c 
of  the  Royal  Society  at  London ;  one  by  PA  chard  Norwood  from  Bermudas  ::  fPcnn-l“:i 
4  I  do  not  hear  that  they  found  any  fperma  ceti  in  any  one  of  thefe 
4  whales;  but  I  have  been  credibly  inform’d,  that  there  is  a  kind  of  them 
4  at  Elutheria  and  others  of  the  Bahama  iflands  (where  there  is  often  found 
4  a  deal  of  ambergris)  which  have  the  fperma ;  and  that  thofe  nave  large 
4  ■  teeth  (which  ours  have  not)  and  are  very  finewy.  One  John  Per  in  chief 
4  cf  this  ifland  of  Bermudas ,  found  one  dead  and  driven  on  the  fliore;  and 

4  heo 


c  Phil.  Tranf.  IV.  30.  p.  365. 
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L  he  got  a  great  quantity  of  fperma  ceti  out  of  it.  It  feems  they  have  not 
‘  fo  much  oil  as  ours,  but  the  oil,  as  I  hear,  is  at  firft  like  fperma  cetiy 
£  but  they  clarify  it  by  fire.’ 

The  other  is  from  Mr.  Richard  Stafford  from  Bermudas :  £  We  have  in 
‘  thefe  Teas  about  Bermudas  great  ftore  of  whales,  which  ufe  our  coaft  in 
£  March ,  April  and  May:  Thefe  we  kill  for  their  oil.  But  there  have 
£  been  fperma  ceti  whales  driven  on  the  fhore ;  which  fperma  (  as  they  call 
£  it)  lies  all  over  the  bodies  of  thofe  whales.  At  the  Bahama  iflands  I 
£  have  found  fome  of  the  fame  fort  of  whales  dead  on  the  fhore,  with 
£  fperma  all  over  their  bodies ;  they  are  ftrong  and  inlaid  with  finews  all 
*  over  their  body,  which  maybe  drawn  out  30  fathom  long.’ 


A  new  Method  of  determining  expeditioußy  the  Tangents  of  Curve 
Lines.  By  D.  T.  From  the  Ada  Eruditorum  Lipf.  An.  1682. 
P-  391- 

Traiflated  from  the  Latin. 


The  ufe  of  the 
»icthoi  of  tan* 
jjents. 


A  general  rule 
ior  determining 
them. 


HO  W  great  the  ufe  of  tangents  is,  is  plain  to  fuch,  as  are  appris’d, 
that  while  the  tangents  of  curves  are  determin’d,  by  that  very 
thing  the  quadratures  of  curvilinear  fpaces  may  alfo  be  exhibited  : 
Wherefore,  general  methods  of  determining  the  tangents  have  been 
invented  by  the  inoft  excellent  mathematicians.  But  as  for  the  moft  part 
they  require  a  very  prolix  calculus,  fuch  promote  geometry  in  the  beft 
manner,  who  fupply  us  with  fome  eafy  method  in  a  thing  of  fo  great  ufe ; 
and  this  Stuff  us  in  particular  has  done  by  a  general  and  very  fimple  rule. 

Whence  having  hit  on  a  rule,  which  determines  the  tangents  much 
more  generally  and  with  greater  fimplicity  than  any  hitherto  given,  I 

thought  I  fhould  not  begrudge  to  communicate  it  to  the  fkillful  in  thefe 
matters. 


£Urv"- p,  TV  any  geometrical  curve,  as  Des  Cartes  calls  them,  let  the 

ü  jl,ffa  C  be  the  ordinate  CD  =y,  and  let  the  line  determiningthe 
tangent  Aß  be  =/,  let  moreover  the  nature  of  this  curve  be  given,  which 
01  m fiance,  let  be  fuch  that y'+x'+xxy^xyy  ~a*+aay  ~*aax  +  axx 

•  r  L  thlnSs  t^us  Oppos’d,  let  the  terms  of  this  equation  be 
L  er  d  m  manner,  that  the  greateft  power  of  the  ordinate  C  D  or  y 
be  on  one  fide  of  the  equation  :  Hence  now  jr*  will  be  =  -*s -x*y  +xyy 

V  * ‘  cnrtlZ aax\  axx—ayy  J  but  if  the  greateft  power  of  the  quantity 
y  f  Lnl?reJK  anting,  let  all  the  terms  be  put  =  o. 

1,  ,  ■  madf  a  ?ra^loia  and  its  numerator  in  this  manner ;  namely 

fry  if  j  ,S’  wherein  the  known  quantity  is,  be  taken  with  all  their 

ft  ™,kT?  <’ua"nt)r  be  °f  one  dimenfion,  let  unity  be  pre- 
'  "  term,  if  of  two  dimenfions,  2,  if  of  three,  &V.  3,  And  in 

the 


of  G 
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the  prefent  example  the  numerator  will  be  —  3  2  aay— 2  aax-\~axx 

- 

Let  the  denominator  be  made  in  this  manner,  affuming  the  terms 
wherein  the  abfcijfa  x  occurs  and  retaining  the  figns,  if  the  quantity  x  be 
of  one  dimenfion,  prefix  unity  as  above,  but  if  of  two  dimenfions,  2,  and 
it  will  be  — »3  x3  —  2  x  xy  +  xyy  —  aa  x-\-iaxx.  But  diminifhing  each  of 
thefe  by  x,  the  denominator  will  be  —  3 x x—  2  xy  -f-  yy —aa-^iax. 

I  fay  that  this  fradtion  is  equal  to  the  quantity  A  B ;  and  therefore  in 
the  prefent  cafe  t  is  —  ~  3 i l  t-} yszla±xs±±x  y y .  And  thus  in  an  eafy 

and  general  way  the  tangents  of  all  geometrical  curves  are  exhibited. 

But  I  fhall  further  fhow,  that  the  tangents  of  infinite  mechanical  curves  For  mechanical 
may  be  determin’d  by  the  fame  method  •,  for,  let  there  be  any  curve  j,“g’ pi&te  1 
B  D  E,  and  let  any  portion  thereof  B  D  be  put  =  x ;  but  let  D  F  be  y,  and 
let  any  curve  B  F  be  form’d,  for  inftance,  according  to  the  former  equation 
r+*3  +  x  xy—xyy  a1  -\-aay  —  aax-\-axx  — ayy.  To  determine,  there¬ 
fore,  the  tangent  A  F  of  the  curve  BF  G,  I  proceed  thus,  let  a  fradfion 
be  afifum’d  as  was  done  above,  and  to  it  add  the  quantity  x,  and  this  will 
be  equal  to  A  D,  a  portion  of  the  tangent  of  the  curve  B  D  E  :  And 
therefore. 

In  the  prefent  cafe  if  A  D  be  drawn  touching  the  curve  B  D  E  in  D, 

and  it  be  afium’d  equal  to  ZJ*L+  a a a ia x±f  xx~ *-^4 #  the  right  line 

AF  being  drawn,  will  touch  the  curve  B  F  G  in  the  point  F.  By  the 
fame  method  the  tangents  of  the  cycloid  and  of  infinite  mechanical  curves 
are  very  expeditioufiy  determin’d,  and  in  fo  general  a  way,  that  where 
hitherto,  by  any  analytical  method,  the  tangent  of  one  curve  only  is 
exhibited,  here  always  at  one  and  the  fame  time  the  tangents  of  infinite- 
curves  may  be  determin’d  •,  for,  inftead  of  the  curve  B  D  E  we  may  fup- 
pofe  infinite  curves  that  the  tangent  t  may  be  always  determin’d  by 

AD  =  +  *•**.'  -  *  *  + ;« *  *  r.  aJJ  4.  fuppofing  the  nature  of  the  curve 

+yy-aa-{-  zax  1  rr  G 

BFG  to  be  fuch,  that  jy3  -fix5  -\-xxy  =  xyy  —  a=  4  a  ay  —  aa  x  4  axx 
—  ayy,  and  the  curve  BD=:^  the  right  line  D  F  =y. 

I  fhall  give  the  demonftration  of  all  thefe  things  in  their  proper  place* 
which  yet  any  one  but  little  converfant  in  analytics  may  eafily  draw  from 
the  methods  hitherto  exhibited  by  Des  Cartes ,  Fermat ,  Slujius ,  &c. 
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A  new  method 


of  curing 
gout. 


the 


By  a  milk-diet. 


As  follows. 


Of  a  Milk  Diet  as  a  ffecific  in  the  Gout.  By  Phil.  Jac.  Sachs 
a  Lewenheimb.  From  the  Mifcellanea  Naturae  Curiofcrum. 
An.  I.  Dec.  I.  Obf.  CXLI.  p.  310. 

T'r reflated  from  the  Latin. 

%  H I S  method  of  cure  by  a  milk-diet  has  in  a  few  years  been  receiv’d 
with  great  applaufe  by  great  perfonages.  I  may  call  it  a  new 
remedy,  which,  after  having  lain  long  dormant,  appears  at  length 
as  in  a  new  drefs.  Tne  author  of  it  is  by  lbme  in  our  days  fuppos’d  to 
be  a  Religious,  who  liv’d  at  the  Count  de  Megen’s,  Governor  of  Namur ; 
yet  that  it  is  a  very  ancient  method  of  cure  appears  from  Pliny %  *  there 
4  are  in  fiances,  fays  he ,  of  thole  who  have  been  freed  from  the  gout  by 
‘  drinking  afies  milk.’  Nay,  according  to  the  fame  Plinyh ,  cows  milk 
was  reckon’d  a  panacea  ;  1  for,  fays  he ,  the  Arcadians  do  not  ufe  phyfic, 
4  but  milk  about  fpring  time,  becaufe  then  the  herbs  are  very  juicy  and 
4  medicinal  •,  and  they  drink  cows  milk,  becaufe  they  feed  almoft  on  all  forts 
•4  of  herbs.’  And  Cornelius  Celfusz  fays, 4  that  fome  people  living  on  alles 
4  milk  ever  after  efcape  the  gout.’  It  is,  therefore,  within  thefe  few  years, 
that  the  method  of  cure  by  milk  has  been  reftor’d,  at  the  fame  time  ob- 
ferving  a  very  ftridt  diet,  and  that  nothing  but  pure  milk  be  taken  •,  and 
it  is  to  be  own’d,  that  by  it  arthritic  pains,  arifing  from  acid  and  faline 
corrofive  humours,  as  thefe  are  temper’d  and  fuccefirvely  foften’d  by 
the  fweetnefs  of  the  milk;  and  if  the  diet  be  otherwife  fimple,  with¬ 
out  thole  various  mixtures  of  meats  and  drinks,  and  if  the  conftitution  be 
fuitable,  may  receive  a  great  relief  from  this  cure  •,  and  fuch  a  diet  may 
be  fufficient,  fince,  according  to  Varro d,  milk  is  the  moft  nourifhing  of 
all  things  we  take  :  Whence  Athenaeus e  relates,  that  one  Philinus  all  his 
life  long  ufed  no  other  food  or  drink. 

The  following  account  of  the  cure  of  the  gout  by  a  milk-diet  was 
communicated  to  me  by  Frederick  Kopf  Baron  of  Neiding, ,  &c.  This 
illuftrious  perfon  had  bound  himfelf  fo  ftridtly  to  this  milk-diet,  that  as 
before  the  ufe  of  it  he  could  neither  move  hand  or  foot,  fo  afterwards  he 
could  walk  without  a  flick,  mount  a  horfe,  &c. 

His  method  was  as  follows,  1.  Let  the  milk  you  take  be  from  a  red  or 
black  cow,  and  neither  with  calf  or  old  ;  it  is  beft,  if  it  can  be  had,  from 
a  cow  from  which  the  calf  has  been  taken  up,  and  which  has  not  been 
.u  aoain-.  2-  Tvery  one  is  to  drink  more  or  lefs  of  it,  according  to 
the  conftitution  of  his  ftomach  :  If  the  ftomach  be  weak,  it  is  to  be  drank 
oui  or  five  times  a  day  ;  if  five  times,  you  are  to  order  it  fo,  as  to  inter¬ 
mit  three  hours ;  if  four  times  you  are  to  repeat  drinking  the  milk  every 
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four  hours.  I  myfelf  only  drink  it  three  times,  to  wit,  about  6  in  the  morn¬ 
ing,  about  12,  and  about  7  in  the  evening,  at  each  time  four  pounds  and  a 
half  at  leaft ;  but  in  other  refpeds  16  or  pounds  are  to  be  drank  a  day 
3.  Before  this  method  of  cure  be  enter’d  upon,  the  body  is  to  be  purfl 
two  or  three  times,  and  thatin  the  fpace  of  10  or  14  days,  and  the  purffing 
to  be  manag  d  according  to  the  complexion  of  the  patient.  4.  Afterthis 
you  are  to  begin  with  drinking  the  milk;  and  it  is  properer  to  do  fo  warm 
as  it  comes  from  the  cow.  5.  To  prevent  the  curdling  of  the  milk,  you 
juay,  if  you  will,  put  as  much  fugar  to  ip  as  you  pleafe.  6.  If  you  are 
bound  in  the  belly,  take  of  a  morning  20  grains  of  the  powder  of  'rhubarb 
in  the  fir  ft  draught  of  milk,  drinking  the  reft  of  the  milk  upon  ip  or 
about  evening  take  eight  or  ten  grains  of  the  effence  of  rhubarb  aW 
with  the  milk ;  and  this  to  be  fo  often  repeated  as  there  is  occafion° 

7.  Some  people,  efpecially  in  the  firft  1  o  or  1 2  weeks,  take  each  month 
between  whiles  a  gentle  purge,  if  it  fhall  feem  neceffary ;  but  if  the  belly 
be  open,  and  the  milk  does  not  flay  in  the  flomach,  the  rhubarb  may 
be  Sufficient.  8.  If  the  milk  happen  to  caufe  a  diarrhea ,  before  you  drink 
of  ip  let  it  boil  a  little,  adding  a  little  fait  thereto  ;  and  thus  drink  it  warm; 
if  this  does  not  fucceed  the  firft  time,  let  it  be  repeated  twice  or  thrice 
9.  If  any  degree  of  heat  be  caus’d  by  the  ufe  of  the  milk,  let  the  third  part 
of  a  ptifan  of  barley  and  currans  be  pour’d  to  the  milk.  10.  If  you 
are  dry  between  the  whiles  of  drinking  the  milk,  drink  ptifan  of 
barley  and  currans,  or  in  defed  of  that,  a  draught  of  cold  fpring  water. 
i  i.  During  this  drinking  of  the  milk,  no  other  food  is  to  be  taken,  efpe¬ 
cially  at  firft.  12.  After  this  about  noon  take  if  you  pleafe  an  ounce  or  two 
of  the  crum  of  fine  manchet,  to  be  dipp’d  in  the  milk,  and  eat  them 
up  together :  If  now  for  fome  weeks  you  have  drank  the  milk,  you  may 
then  twice  a  week  take  a  poach’d  egg,  withTome  fine  manchet,  but  with¬ 
out  fait ;  you  muft  entirely  abftain  from  leaveffid  bread,  for  fear  of  curd¬ 
ling  the  milk  on  the  ftomach.  13.  After  ufing  the  milk  for  14  weeks, 
you  may  with  more  fafety  take  of  the  following  foods,  yet  fo  as  not  to 
overcharge  your  ftomach,  nor  leflen  the  quantity  of  the  milk.  14.  For 
other  food  you  may,  therefore,  take  rice  boil’d  in  milk,  poach’d  eggs  or  - 
eggs  fried  with  frefh  butter,  and  frefh  butter  with  fine  manchet,  hafty- 
puddings  of  milk  and  other  milk  difhes,  yet  fo  as  to  ufe  no  fait  in  any  of 
them.  15.  In  fummer  the  cows  that  fupply  the  milk  are  to  be  fed  on 
the  beft  paftures,  and  on  dry  and  noton  marfhy  grounds;  in  winter  they 
are  to  be  fed  with  hay,  wheat-ftraw,  and  wheat-bran.  16.  The  fpace 
of  time  for  taking  the  milk  cannot  be  exactly  determin’d;  the  longer  it 
is  drank,  the  more  perfedt  is  the  cure;  fome  very  gouty  patients,  to 
prevent  a  return,  have  drank  it  conftantly  for  a  year,  and  others  for  a 
year  and  a  half :  Some,  having  us’d  a  milk  diet  for  half  a  year,  upon 
their  return  to  their  old  diet,  and  upon  their  exceeding  therein  by  mixtures 
Vol.  I.  8.  A  a  of 
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of  different  foods,  have  again  been  feiz’d  with  the  goutj  but  taking  again 
to  a  milk-diet,  the  gout  was  remov’d. 

In  thefe  things  confifts  the  whole  method  of  eure  by  a  milk-diet,  as  it 
was  communicated  by  the  above  Baron  de  Kopf-,  and  ,by  his  example 
feveral  great  perfonages  at  Fragile ,  Vienna  and  other  places  tried  the 
fame  method  on  themfelves,  but  not  always  with  the  fame  fuccefs.  I 
know  a  certain  nobleman  in  Silefia ,  about  40  years  of  age,  very  much 
afflióted  with  the  gout,  who  was  fo  far  from  receiving  any  relief  from  a 
milk-diet,  that  his  body  was  fweli’d  and  bloated  to  fo  very  dangerous  a 
degree,  that  he  was  oblig’d  to  lay  it  afide. 

This  method,  therefore,  is  not  indifferently  to  be  applied  to  all  con¬ 
fli  tutions.  By  way  of  conclufion  I  fhall  fubjoin  the  judgment  of  Gabriel 
Fonfeca ,  chief  phyfician  to  Pope  Innocent  X.  and  the  fucceeding  Popes  j 
‘  I  have,  fays  he ,  feen  and  perus’d  the  method  of  taking  milk  for  the 
4  gout,  to  which  nothing  other  feems  to  be  wanting,  fince  every  thing  is 
‘  exa&ly  defcrib’d,  than  that  we  examine  and  confider  well  the  conftitu- 
4  tions  with  which  it  may  agree  •,  and  as  to  this  I  am  of  opinion,  that  if 
4  the  gout  proceed  from  a  bilious,  thin  and  hot  matter,  and  from  excef- 
‘  live  heat  in  the  liver,  cows  or  affes  milk  is  proper  to  be  taken  for  40 
4  days  fucceffively  •,  after  which  the  patient  may  return  to  his  ordinary 
‘  diet,  but  which  mu  ft  be  moderate :  But  if  the  gout  arife  from  a  cold 
4  caufe,  or  a  deflu&ion  from  the  head,  milk  does  not  feem  to  be  proper 
4  for  fuch  a  complexion.’  r  * 

Dr .Joh.  Georg.  Greifet ',  phyfician  at  Vienna,  has  publifh’d  a  treatife, 
cntiuil  d  Medicus  de  cura  laciis  in  arthritide ,  wherein  after  having  en¬ 
quir’d  into  the  nature  of  milk  and  of  the  gout,  he  at  length  by  arguments 
and  from  experience  propofes  a  milk-diet  as  the  beft  method  of  curing  the 


gout. 


Bdldes  thls  treatife,  Joh.  Jac.  Wencefiaus  Bobrzenßy  de  Negroponte, 
Profeffor  at  Prague ,  has  promis’d  to  publifh  very  fcon  a  book  of  con¬ 
sultations  of  the  feveral.  phyficians  of  Italy ,  France ,  Spain  and  Holland 
a^out  this  method  of  curing  the  gout  by  a  milk-diet. 


Tranßated  from  the  Latin. 


Seise  nbfttva- 
tn>Ds  about  miik- 
cüws  and  other 
cats  fa. 


cannot: 


tf  Germany,  &c. 

cannot  be  fulHciently  maintain’d  in  Swedland-,  but  the  breed,  which  we 
call  mixt,  may  be  had.  Of  thefe  we  are  to  chufe  a  bull,  which  is  to  be 
well  fed  and  kept  from  coition  till  the  third  year ;  for,  from  too  early 
coition,  we  have  that  bafer  and  fmall  breed,  we  ufually  obferve.  The 
firft  calves  are  to  be  rejected  and  even  fuch  as  are  calv’d  after  the  twelfth 
year:  The  third, ^fourth,  and  fifth  calves  are  the  robufteft  and  calv’d 
between  St.  James  s  day  and  Lent ;  for,  fuch  cows  became  with  calf  about 
May  and  june ,  the  gayeft  feafon  of  the  year :  And  in  fine,  fuch  as  have 
eight  teeth  in  their  jaw  (but  if  ten)  are  by  far  the  beft.  The  teeth  muft 
be  white*  the  breaft  broad,  and  the  tail  long,  the  veins  of  the  belly  dif- 
tinguifhable,  the  trace  of  the  navel  large,  a  broad  forehead,  and  large 
black  eyes,  wide  noftrils  and  rough  ears.  The  principal  care  about  the 
calves  fhould  be,  that  they  be  fed  with  the  dam’s  milk  with  the  longeft 
pofiible;  then  you  are  to  give  them  fine  hay  and  a  luke-warm  drink  made 
of  meal,  as  alfo  four  milk,  whey  and  kitchen-wafh.  With  their  other 
drink  you  are  to  mix  juniper-leaves  boil’d  along  with  the  berries;  and  this 
is  of  excellent  fervice;  there  are  feveral  good  qualities  conceal’d  in 
this  fhrub ;  for,  its  leaves  diftill’d  along  with  malt  fpirits,  heighten  them, 
and  a  deco&ion  of  the  berries  may  ferve  inftead  of  ale.  The  calves  are 
to  be  kept  in  a  warm  coop;  and  their  litter  to  be  often  fhifted,  that  they 
may  ftand  dry  footed.  You  are  likewife  to  provide  againft  their  being 
too  much  fpent  by  the  heat  of  the  fun,  and  againft  their  lcouring  by  the 
new  grafs  in  fpring-time :  And  for  that  purpofe  you  are  to  ufe  the  leaves 
of  the  afpen-tree,  the  fallow  and  fervice-tree,  as  alfo  nettles  and  other 
herbs,  which  you  have  gather’d  beforehand.  Their  teeth  are  to  be  wafh’d 
with  fait  and  urine,  and  after  a  year  they  are  to  be  accuftom’d  to  chaff. 
The  heifers  are  tobe  put  apart,  that  they  be  not  bull’d  too  foon ;  for, 
this  is  to  be  put  off  till  the  fourth  year;  but  when  they  are  bull’d,  you 
are  to  fet  it  down,  that  the  houfewife  may  know  when  fhe  is  to  have  new 
milk  for  her  family.  The  bull  is  to  be  well  fed,  and  fait  at  times  to  be 
given  him.  One  bull  is  fufficient  for  1 5  cows ;  but  his  vigour  does  not 
laft  above  two  years.  Milk  is  a  furprifing  work  of  nature,  and  far  exceed- 
ing  all  our  chemical  diftillations  and  fublimations.  Over-fat  cows  yield 
lefs  milk,  but  fuch  as  appear  lean,  and  yet  have  plenty  of  milk,  are  the 
beft;  for  thefe,  therefore,  you  are  to  referve  your  beft  hay.  Chaff  with 
oats  may  ferye  horfes ;  yet  fo  that  one  third  of  their  fodder  be  hay,  and 
given  them  in  the  night.  Drinks  made  of  meal,  however,  make  horfes 
fhort-winded,  but  in  general,  all  cattle  are  fatten’d  by  the  remaining 
phlegin  of  fpirits  of  wine  and  grains.  The  farmer’s  principal  care  is  to  be 
employ’d  on  his  paftures  and  meadows ;  and  therefore,  he  is  to  fow  in  them 
the  feeds  of  trefoil,  angelica,  pimpernel,  cumin,  and  anife  ;  but  about  the 
walls  of  the  houfes,  and  on  the  infide  of  the  hedges  he  is  to  fow  lovage. 

1  he  hay  fhould  be  cut  down  before  its  feeds  fall  off.  Sour  milk  is 

A  a  2  agreeable 
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agreeable  in  fummer-heats  •,  it  is  alfo  of  fervice  in  burning  fevers,  but  the 
cream  of  milk  is  not  fo  wholefome,  before  it  is  made  inter  butter.  The 
Halls  fhould  not  be  built  in  low  places,  nor  be  narrow,  dark  and  dirty  like 
fo  many  priions,  but  wide,  fpacious,  bright  and  furnifh’d  with  windows 
and  fhutters  •,  as  the  life  of  animals  entirely  confifls  in  heat,  yet  fuffocating 
vapours  are  noxious.  Cattle  are  to  be  fed  for  the  firft  time  between  5  and 
6  in  the  morning;  and  again  between  8  and  9,  at  which  time  they  are  to 
be  brought  out  to  water,  and  fed  for  the  third  time  juft  at  noon;  and  in  the 
evening  they  are  to  be  water’d  again,  and  then  fed.  Wooden  curry¬ 
combs  are  to  be  us’d,  efpecially  on  the  approach  of  the  fpring,  when  they 
Hied  their  hair,  which,  however,  is  to  be  lav’d ;  for,  of  it  coarfer  coverlets 
are  made.  Cattle  ought  to  be  encourag’d  by  the  voice  and  by  Tinging, 
with  which  they  manifeftly  appear  to  be  delighted.  To  milk-cows  you 
are  to  give  pure  water  plentifully  ;  but  when  near  calving  it  is  to  be  given 
them  luke-warm.  The  birth  is  promoted  by  faffron,  hemp-feed  and  the 
reddifh  coats  of  common  onions  and  warm  ale.  After  calving  you  are  to 
give  them  a  drink  made  of  meal  with  a  little  fait.  Rye-ftraw  promotes 
the  increafe  of  milk ;  but  oat-ftraw  dries  it  up  ;  and  therefore  it  is  fitter  for 
fheep.  Cows  properly  fed  yield  four  pails  of  milk  in  24  hours :  And  even 
in  the  province  of  Scania  above  that  quantity.  In  the  Netherlands  they 
yield  8  pails,  but  then  they  mutt  be  carefully  fed.  You  are  to  milk  thrice 
a  day  in  an  equal  and  not  in  a  flow  and  intermitting  manner.  Good  milk 
Hands  upon  the  nail,  but  if  watery  it  runs  off;  and  this  defed  is  correded  by 
giving  the  cow  fait ;  and  one  pound  of  fait  is  to  be  given  one  cow  in  a  year 
Of  falt-water  and  meal  you  are  to  make  balls  as  big  as  eggs.  From  one 
cow  you  are  to  exped  as  many  pails  of  milk  as  there  are  days  in  the  year 
to  wit  365,  but  flie  muft  be  well  fed :  It  is,  therefore,  better  to  provide 
well  for  a  few  cows  than  ftarve  a  great  many.  As  to  the  medicinal  ufe  of 
milk,  it  appears  that  even  grievous  diflempers  are  removed  by  it.  The 
milk  may  alfo  be  render’d  medicinal  if  you  give  the  cattle  fome  forts  of 
nerbs,  which  are  commended  and  in  daily  ufe  among  our  farriers. 


°t  a  very.  fr'"Ple  k'ini  of  Micrometer.  By  G.  Kirchius.  From 
the  Mifcellanea  Berolinenfia.  Toni.  I.  p.  202. 

Tranßatcd  from  the  Tat  in. 

A™  tnat  m  the  laft  century  the  telelcope  was  invented,  occafion 

nC  ^  en  °  ,meafurinS  diflances  without  the  incumbe- 

the  tube  could  take  in^^A  e^tant!?  oftants,  to  wit,  fuch  diHances  as 

con^erat^°n  of  the  moon  the 
capacity  ol  the  tube  is  known,  as  for  inftance,  when  the  tube  could  take 

in 
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In  the  moon’s  femidiameter,  and  a  Ext  ftar  appear’d  near  any  planet, 
which  to  the  naked  eye  feem’d  to  be  hid;  yet  by  means  of  the  tube  it 
could  be  e  hi  mated  how  many  minutes  they  were  ftill  diftant  from  each 
other,  namely,  upon  confidering  what  part  of  the  capacity  of  the  tube, 
whether  the  third,  fourth,  fixth,  or  half,  it  then  was,  when  the  femi¬ 
diameter  of  the  moon  was  reckon’d  at  15  or  16  minutes.  Aftronomers, 
afterwards  not  fatisned  with  a  bare  eftimation,  accomplifh’d  real  diviftons 
of  the  tube,  to  wit,  by  crofs  threads  or  wires,  fife,  and  then  they  obferv’d, 
how  many  fuch  parts  the  moon  ( whofe  diameter  was  fuppos’d  to  confift 
of  30,  31,  or  32  minutes)  contain’d;  by  which  it  was  afterwards  eafy  to 
compute,  how  many  minutes  fuch  a  fmall  part  of  the  threads  conftituted. 

But  becaufe  all  diftances  do  net  anfwer  exa&ly  to  fo  many  parts  of  the 
threads,  and  the  remainder  notwithftanding  muft  be  collected  by  bare  efti¬ 
mation,  hence  they  attempted  to  do  the  thing  ftill  more  accurately  ;  and  for 
this  purpofe  they  employ’d  ferews,.  by  help  of  which  all  diftances,  which  a 
tube  can  take  in  at  once,  may  be  accurately  meafur’d ;  fuch  an  inftru- 
ment,  therefore,  is  call’d  a  micrometer ;  one  kind  of  which  is  deferib’d  in 
the  Journnal  des  Sfavans,  and  another  in  the  Phil.  Tranf  Befides 
thefe  two,  which  are  not  made  and  adapted  without  fome  labour,  I  have 
devis’d  a  third  kind  fo  eafy,  that  it  may  be  very  readily  made  by  any 
lock-fmith  ;  for,  on  January  17,  1679,  as  I  was  obferving  Saturn ,  when  re¬ 
trograde,  covering  a  certain  ftar  in  the  fouth  horn  of  Taurus ,  I  v/as  defi- 
rous  of  knowing  what  his  diftance  in  his  direct  motion  would  afterwards  be 
from  the  fame  ftar :  And  in  defeót  of  either  of  the  aforefaid  micrometers,  I 
muft  fet  about  one  in  a  different  manner;  I, therefore,  applied  to  a  common 
lock-fmith,  and  caus’d  make  me  an  iron-ring,  which  I  might  fit  to  my 
three  foot  telefcope  ;  this  ring  I  divided  with  a  pair  of  compaffes  into  two 
equal  parts ;  and  there  I  order’d  it  to  be  furnifti’d  with  fcrew-holes,  into 
which  I  put  ferews,  exa&ly  anfwering  to  the  holes,  overagainft  each  other, 
but  of  fuch  a  length,  that  being  ferew’d  in,  they  might  touch  each  other  :• 

All  which  appears  more  clearly  by  the  figure.  4' Pl  1V- 

As  Saturn,  therefore,  by  his  diredt  motion  approach’d  to  the  above  nmhod  of 
ftar,  which  on  Jfanuary  17?  he  cover’d  corporally,  I  made  Saturn  appear 
in  my  telefcope  at  the  end  of  one  of  my  ferews  near  a  ;  but  I  ferew’d  or 
unferew’d  the  other  ferew  to  b,  till  the  fixt  ftar  appear’d  accurately  at  its 
end  b ;  I  afterwards  ferew’d  one  of  them,  for,  it  is  no  matter  which;  till 
they  touch’d  each  other,  and  Ï  told  the  number  of  turns ;  meafuring  at 
length  the  moon’s  diameter,  1  told  the  turns  of  the  ferew  anfwering  thereto  ; 
and  then  indeed,  affuming  the  moon’s  diameter  of  30  minutes,  which  is 
near  the  truth,  Saturn’s,  diftance  from  the  ftar  might  be  eafily  computed  : 

And  this,  therefore,  was  the  firft  micrometer  of  the  kind  invented  by  me; 
by  means  of  which,  notwithftanding,  I  could  reduce  the  diftance  into  minutes 

by  a  three  foot  telefcope,  reprefenting  objects  eredt  and  confuting  oi  four 

glafles. . 


•t 

i  V-/ 


Ho» 

loathe 


to  be  fitted 

eicIc'jT  e. 
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1  aAerwards  caus’d  make  a  brafs  ring  with  line  brafs  fcrews,  that 
t  ie  ooiervanon  might  be  the  more  accurate.  But  to  attain  to  a  greater 
emuieis  in  the  obfervations,  I  v/as  not  iatisfied  with  numbering  entire 
revolutions  or  the  fcrew,  but  I  alfo  employ’d  quarter-revolutions,  as  often 
as  the  ciiftances  requir  d  them ;  and  I,  therefore,  compos’d  a  table,  from 
vmch  I  might  compute  the  degrees  or  .minutes,  ÖV.  of  the  micrometer 
anfwenng  to  quarter-revolutions'  of  the  fcrew. 

i  ms  micrometer,  as  alio  others,  cannot  be  applied  to  any  telefcope  at 
pie  iime,  but  only  to  fuch  a  one  as  confifts  of  convex  glaffes  alone  ?as  is 

W  En?T1,iaRd  the  thlDS  d?es  not  anfwer  when  the  eye-glafs  is  concave 
vhin  the  telelcope  was  firft  invented,  namely,  in  the  year  1600.  it  con- 

iifted  or  two  glafies  only,  of  which  the  eye-glafs  was  concave9’ but  the 
ob  ea-g]aiS  convex ;  by  its  means,  therefore,  diftances  could  onl’y  bë effi 
matca  ac coming  to  the  capacity  of  the  tube  ;  and  fuch  a  tube  Kepler  muft 
t  us  d,  when  on  December  14,  1627,  N  S  he  nhierv’ j  c  ' 
certain  fmall  dar  in  Virgo,  when  they  we«  f  d  l  <  near  3 

ing  again  by  'means  rf  three 

vens  a  tube  that  reverfes  the  °  ,  s  >  yet  in  viewing  the  hea- 

more  accurately  by  fewer  o-felL  thanh™  a  ^  cmploy’d’  becaube  we  fee 
whatever  be  inkhl,  ^  ^  ■** 

matter,  providing  the  eve  reverles  the  objects  or  not,  it  is  no 

nieter^yberi^ttyeSS^rSrT7“.8  ’  1°  that  cafe  the  "icro- 
telefcopes,  «vertin* thToK  1  P.lace>  wllere  «  is  to  be  fixt  in 

objeft-glaffes,  or  tife  rays  oft fion  interfeatch  ’ tl  ”**  °f  and 

that  diftancelrlm  the  eTtoward";  t  C“,f°CUS  °f  both’  that  is-  * 
of  the  eye-glafs  from  the^e!  In  t  hs  pÄf  ?ol’  difta"Ce 

are  accurately  and  diftindtlv  tbe  ^crews  ob  the  mlcrometer 

fhid  place  „faking  a Wtafeb  ,£??  i"*  ma§nitude  i  »d  near  the 
pm  bent  from  or  towards  the  eve  fnrl  t  be  “  Pm  be  fixt>  and  the 
Pored  place  of  feeine  the  nniJe  ’  ?  d  thus  >'ou  may  try  which  is  the  pro- 

manner;  and  then  m  that  place  the  ^  Pm  1"  ?e  dlftinäeft  and  cleared: 
applied  to  the  tube,  and  takinVnmT’  r”  bra<pmg>  may  be  externally 
m  the  tube  correfponding  to  thoïe  of  the  frewS  PmaJ*  ho,es  may  be  made 
be  fcrew’d  in,  after  which  vou  will  1  Clews’  and  then  the  fcrews  may 
The  ring  alfo,  if  it  isneceC  mavlf  Tf  ^  fit  f°r  PurPoPe 
lerews,  that  by  its  unfteadinefe  die  obfervadm  b  faften’d  ™th  two  other 
poll  d.  In  telefcopes  that  erect  the  obiefts  rf  n0t- marr  d’  °.r  the  fcrews 

J  ^  j  the  micrometer  is  plac’d  in 

the 
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he  middle  between  the  two  former  eye-glaffes,  or  in  the  focus  of  the  firft 
ye-glafs. 


Of  the  culture  of  Tobacco ,  and  the  planting  of  Madder ;  as  alfo  of 
Cole-worts  in  Silefia.  From  the  Breflaw  Collection,  October 
1717.  Oafs  III.  p.  194. 

Tranßated  from  the  Hig  h-D  utch. 

TOBACCO  (which  is  an  American  plant,  and  particularly  growing  - 
in  New  Spain  on  the  ifland  Tabacco  or  Tabafco ,  afterwards  call’d  the 
idand  of  B.  Maria  Villoriofa )  was  about  1520  firft  brouo-ht  to  Lip 
Francifco  Hernandes  de  Toledo ,  who,  by  the  command  of  king 
Amerka  to  write  the  natural  hiftory  of  that  country 
which  he  did  in  XVII  Tomes,  entitul’d  de  Americana  hifloria  naturali  civi - 
lique,  arter  the  expence  of  60,000  ducats  *,  and  in  the  library  of  the  Efcu- 
nal  this  work  is  ftill  to  be  feen  very  beautifully  done,  in  which  all  the 
figures,  and  thofe  barely  of  plants  to  the  number  of  1200,  are  painted  in 
their  natural  colours.  From  this  work  at  length  Nardus  Antonius  Recchus ,  by 
order  of  the  laid  king  Philip ,  made  an  abridgment,  which,  with  feveral 
adaitions  was  pubhOfd  at  Rome  in  1651,  in  X  books  in  Folio.  From 
NJbon  tobacco  was  fent  by  the  French  ambalfador  Job.  Nicot  in  irrn  to 
Paris,  or  according  to  others  and  the  author  himfelf,  it  was  fent  thither 

if  1  L  1  ky  Anff'  Thevet  out  of  Brazil ;  but  from  Paris  it  was  directly  fent 
by  the  legate  Nicol.  Tornabonius  into  Italy  to  the  bifhop  Alphonfus  Tornabo- 
mus*,  and  from  the  pope’s  Nuncio ,  the  cardinal  de  Santa  Cruce ,  it  was  fent 
nom  Lijbon  to  Rome  •,  but  it  was  brought  to  England  by  Richard  Greenwil , 
who  in  1585  was  fent  to  Virginia  by  orders  of  queen  Elizabeth ,  and  at  the 
expence  of  Sir  Walter  Raleigh :  And  hence  arofe  both  the  ufe  of  fmoak- 
ing  tobacco  ( which  was  firft  learn’d  by  the  mariners  in  America ,  and  after¬ 
wards  by  them  made  known  to  the  Europeans  )  as  alfo  the  planting  of 
tobacco,  which  fp read  in  Holland,  and  from  Holland  in  Germany  far  and  near : 
00  tnat  at  this  day  this  plant  is  wont  plentifully  to  be  propagated  about  Bre¬ 
men,  Hanau,  Hejje,  Francfort  on  the  Oder,  in  the  territory  of  Magdeburg, 
and  particularly  about  Magdeburg  and  Hall,  as  alfo  about  Delfau  and  other 
parts ;  and  laftly,  alfo  in  Silefia,  and  chiefly  in  the  Dutchy  of  Brkg,  about 
the  little  town  of  Warfen,  Bore,  and  at  this  day  even  about  Brefiaw,  as  alfo 
near  Neumarck ,  and  in  other  places. 

Of  the  culture  of  tobacco  a tWanfen  we  had  the  following  account,  com-  c 
mumcated  to  us  by  a  learned  friend.  ‘  Asearly  as  poffiblein  thefpring,  com- c0 
monly  m  the  month  of  March,  after  the  full  of  the  moon,  the  feed,  which 
pretty  nearly  lefembles  that  of  marjoram,  .only  that  it  is  a  little  bigger,  is 

‘  fe  wn:  : 
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*  town :  Some,  it  is  true,  fow  it  in  harveft,  in  order  to  have  tiie  plants 
-<•  the  fooner  ripe  and  yet  they  come  not  nearer  to  their  purpofe  than 
c  thofc  who  fow  it  betimes  in  the  fpring.  Glafs-beds  may  be  of  great  fer- 
4  vice  in  this  cafe  •,  fo  foon  as  the  plants  become  no  bigger  than  that  one 
1  can  lay  hold  of  them,  they  are  tranfplanted  as  other  plants  ufualiy  are, 
4  and  the  fooner  this  is  done  the  better  the  tobacco  ripens  :  But  when  it  is 
6  very  dry  weather  the  plants  muft  be  ftronger,  and  even  a  finger  in  length. 
4  The  ground  is  broke  up  with  grubbing  axes,  and  then  each  plant  has  a 
4  little  tump  made  round  it,  fo  that  the  root  may  have  moifture  for  its 
4  better  growth.  Firm  black  bottoms,  as  about  Wanfen,  where  the  ground 
4  is  fo  hard,  that  if  it  happens  not  to  rain  in  14  days,  there  is  no  bfeakingit 
4  up,  muft  be  the  oftner  dug,  a  thing  not  neceflary  in  loofer  foils;  this  digging 
4  muft  not  be  perform’d  in  dry  weather,  that  the  earth  may  not  become 
4  loofe,  and  confequently  the  drying  of  it  up  be  the  more  promoted  ;  but 
4  it  is  ufualiy  perform’d  when  it  has  rain’d  the  day  before.  The  tranfplant- 
4  ing  is  in  the  months  of  May,  June,  and  July :  Thofefet  late  prove  feldoin 
4  good,  as  the  leaves  cannot  be  well  ripen’d :  Thofe  that  are  firft  planted 
4  ripen  beft;  and  hence  they  tafle  more  agreeably,  to  which  contributes 
4  very  much  the  breaking  off  the  middle  fprout,  that  the  vegetative  juice 
4  may  rife  into  the  leaves,  whereby  they  become  long  and  thick,  as  alfo 
4  of  a  more  agreeable  tafle,  but  before  this  is  done  the  plants  are  fuffer’d 
4  to  grow  up,  till  they  have  about  10  or  12  leaves,  or  till  they  are  about 

4  two  ells  high  :  But  where  this  operation  is  not  perform’d,  they  have,  it  is 
‘  true,  more  leaves,  but  they  remain  fmall  and  tafle  bitter;  and  this  is  the 
4  reafon  why  moft  of  the  tobacco  of  Wanfen  taftes  ill  ;  but  as  by  this 
breaking  off  the  fprout  the  feed  is  loft,  you  muft  leave  forne  untouch’d  ; 
for,  tho’  the  middle  ftalk  remains,  the  feed  that  grows  thereon  is  not  fit 
to  fow,  but  of  it  oil  is  made.  When  the  flowers,  which  are  fomewhat 
‘  a  lighter  colour  than  thofe  of  peaches,  are  ready  to  fall,  they  muft  be 
taken  on  ;  for,  when  tney  remain  lying  on  the  leaves,  and  it  happen  to  rain 
4  thereon,  they  get  holes,  tho’  alfo  it  ufualiy  blooms  fora  lone  time  after 
1  the  loweft  and  beft  leaves  are  taken  off.  The  flowers  are  "of  different 
colours ;  fome  of  a  light  blue,  as  the  tobacco  itfelf  hereabouts  is  not  always 
or  the  fame  colour.  The  feed  comes  firft  to  ripen  after  Michaelmas ;  its 
on  is  prepar’d  in  the  fame  manner,  as  that  from  lintfeed;  namely,  it  is 
dry  d,  ftamp’d,  warm’d,  and  laftly  prefs’d  :  Its  ufe  confifts  herein,  that 
it  is  burnt  in  lamps,  and  it  yields  no  imoke.  A  quarter  of  this  feed  yields 
4  hom  5  to  6  and  8  quarts  of  oil.  As  to  the  leaves,  they  do  not  all  be- 

•  come  equally  ripe,  but  the  loweft  ripen  firft;  and  they  are  yellow,  and 
.  n  PJfk  d  off;  and  this  is  commonly  done  in  the  full  of  the  moon. 

c?VTe  ."times  are  very  prejudicial  to  this  plant,  and  render  it  bitter.’ 
finrpH  ni  ot^r  vegetabies  remarkable  for  madder,  which  is  pro- 

d  plentifully  in  that  country,  particularly  about  Breßaw,  and  at  this 

day 
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day  in  feveral  parts  of  the  country,  as  well  in  the  territory  of  Breßaw , 
as  in  other  principalities :  So  that  in  Breßaw  alone  there  is  yearly  fold 
70,000  ftone.  It  is  not  propagated  from  the  feed,  but  by  lets,  which 
are  taken  up  early  in  the  month  of  May,  after  they  have  fhot  high  and 
yielded  leaves,  and  are  laid  thick  on  one  another  crofs-wife  in  rows,  in  the 
imall  furrows  of  a  well  prepar’d  field  •,  and  after  four  weeks,  in  the  month  of 
June  they  are  dug  up  for  the  firft  time-;  and  in  the  month  of  July  laid  deeper 
in  new  furrows,  and  cover’d  with  mould,  that  the  eye  of  the  Italic  may  {trike 
new  root,  and  thus  the  madder  be  multiplied  ;  upon  which  then  the  earth 
is  once  ho’d  and  clear’d  of  weeds  :  But  laftly,  in  the  month  of  October ,  the 
plant  is  cut  off  and  the  root  thrown  up,  yet  fo  that  a  part  thereof  with 
the  plant  is  left  all  winter  on  the  field,  which  the  following  fpring  muft 
ferve  for  new  fets.  The  culture  of  this  plant  may  be  feen  in  a  book,  en- 
titul’d  the  Silefian  Hujbandry  * ;  and  from  this  author  in  Paul  Marperger' s 
Silefian  Merchant'0.  Now  this  madder,  according  to  the  time  of  throwing 
or  digging  it  up  is  twofold,  as  fhoot-madder  and  harveft-m  adder  ;  of  which 
the  former  are  fuch  roots,  as  after  taking  off  the  fhoot-plants  remain  over 
in  the  fpring,  and  it  is  reckon’d  preferable  to  the  harveft-madder,  which 
laft  is  especially  in  the  month  of  Oftober  taken  up,  dry’d  and  beat  into 
powder.  This  ufeful  plant,  befides  its  medicinal  virtues,  is  highly  fer- 
viceable  in  dying.  In  the  warm  and  pretty  moift  weather  of  this  prelent 
year,  viz.  1717,  the  madder  turn’d  out  entirely  good,  yet  better  in  one 
field  than  another,  and  beft  of  all  in  fandy  foils,  where,  namely,  to  the  fat 
bottom  fome  fand  is  mix’d.  In  too  fat,  black,  and  moift  bottoms,  on  the 
contrary,  it  proves  not  fo  good  as  in  the  former,  as  being  more  woody 
and  ftrawy,  as  alfo  its  roots  fmaller  and  not  fo  fubftantial,  and  as  being 
grafiy :  Whereas, on  the  contrary,  fandy  foils  yielded  a  thicker,  larger,  fatter, 
and  purer  madder;  and  this  was  afcrib’d  to  the  wet  weather  in  July  and  Aug. 
which  was  of  fervice  in  fandy  bottoms,  but  in  fat  foils  the  madder  run 
more  into  leaves  and  grafs  than  into  roots ;  and  here  and  there  it  rotted. 

We  commonly  obferve,  that  when  the  madder  in  moderately  dry  and  warm 
harveft  weather  fhoots  well,  and  a  good  winter  enfues,  fo  that  the  flips  are 
not  kill’d  by  the  froft,  that  the  increafe  of  madder  the  following  year  is 
ufually  very  good ;  but  it  principally  requires  a  fat  and  black  foil,  or  at  leaf: 
mixt  £  little  with  fand. 

Among  the  moft  ufeful  plants  cabbage  is  the  principal,  as  there  is  not  Account  of  cole- 
only  a  great  confumption  of  it  in  its  natural  ftate,  but  as  it  is  much  us’d  for  worts* 
pickling.  Bruyerinus c  entirely  rejedts  the  common  method  of  over-boiling 
coleworts  and  rather  recommends  parboiling  them,  and  then  feafoning  them 
with  fait  and  oil,  whereby  the  herb  not  only  retains  its  beautiful  green 
colour,  but  alfo  acquires  an  agreeable  tafte ;  and  this  method  was  alfo  us’d 

among 
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among  the  ancients  d.  As  coleworts  in  particular  were  greatly  us’d  among 
the  Greeks  and  Romans ,  fo  Chryfippus  has  writ  a  particular  treatife  in  praife 
of  this  plant :  And  as  among  the  Romans ,  Cato,  Columella ,  and  others 
thought  they  could  not  praife  it  overmuch,  fo  it  was  given  out,  that 
the  Romans  had  for  Coo  years  no  other  phyfic  than  this  vegetable  ;  which 
the  above  Bruycrinus'  would  not  have  tobe  taken  ftridly,  but  only  that  the 
Romans  from  their  fimple  way  of  life  and  frugality  made  ufe  barely  of 
herbs  •,  and  among  thefe  of  coleworts  in  particular,  and  continu’d  healthful 
without  any  ufe  of  medicines.  But  that  th  e  Romans  were  particularly  curious 
as  to  this  plant  appears  among  other  things  from  the  different  fpecies  of  it 
among  them,  which  are  no  longer  clearly  known  in  our  days,  as  the 
Bra[fica  Aricina ,  Pompeiana ,  Sabellica ,  Brutiana ,  Cumana ,  Tritiana ,  &c. 
a  method  of  pro  We  think  proper  to  add  here  the  following  experiment  communicated 
ScÄbage&om  to  us  by  a  learned  farmer  in  Silefia ,  whereby  coleworts  and  cabbages  are 
cat"  preserv’d  from  poifonous  mildews,  and  more  happily  efcape  catterpillars  ; 
4  Take  the  colewort  and  cabbage-feeds,  deep  them  in  a  mixture  of  foot, 
4  aqua  vita,  and  human  urine!  in  equal  quantity,  let  them  ftand  for  half  an. 
4  hour,  afterwards  dry  the  feeds  in  the  fun,  and  then  fow  them.’ 

d  Ap;cius  Ccelius  de  Obfon.  &  condiment,  ex  edit.  Lifted  Lib.  3.  cap.  1.  p.  71.  e  /.  c.  p.  365. 


A  twofold  dire 51  method  of  dividing  a  Semicircle  in  a  given  Ratio, 
whereby  Kepler’ s  problem  about  finding  the  places  of  the  Planets  at 
any  given  time  is  folvd.  By  Jac.  Hermann.  From  the  Comment. 
Acad.  Scient.  Imper.  Petropol.  Tom.  I.  p.  142. 

Tranflated  from  the  Latin. 

vf  1  •  EP  L  ER,  as  far  as  I  know,  firft  taught,  that  the  path  of  the 

äh1’05  yiVi'  planets  is  elliptical;  and  that  each  of  them  revolve  in  its  orbit, 

fo  as  to  fweep  area’s  proportional  to  the  times.  Thefe  beautiful 
difcoveries,  drawn  from  Tycho’ s  obfervatious  by  an  artful  calculus ,  and 
exadtly  agreeing  with  later  obfervations,  have  given  a  quite  new  face  to 
aftronomy ;  but  there  offer’d  therein  a  difficult  problem  to  be  folv’d,  to 
whole  folution  Kepler  had  no  diredt  way,  and  which  he  was,  therefore, 
oblig’d  to  attempt  by  that  call’d  the  rule  of  falfe.  Kepler ,  at  the  end  ofhis 
commentary  on  the  planet  Mars*,  expreffes  the  problem  in  thefe  words  : 

1  he  area  of  a  part  of  a  femicircle  being  given,  as  alfo  the  point  of  the 
4  diameter,  to  find  the  arch  and  the  angle  at  that  point ;  by  the  legs  of 
4  which  angle,  and  by  which  arch  the  given  area  is  comprehended  :*  Or, 

4  From  any  point  of  the  diameter  to  cut  the  area  of  a  femicircle  in  a  given 
4  ratio.^  Subjoining,  it  is  fufficient  for  me  to  believe,  that  it  cannot  be 
iolv  d  ä  priori,  becaufe  the  arch  and  fine  are  heterogeneous. 

2.  The 
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2.  The  firft,  as  far  as  I  know,  who  attempted  to  merit  the  fame  of  the 
great  Apollonius,  was  Sir  Chriflopher  Wren,  who  really  attempted  the  dired  SmPudb“fcS 
method,  and  conftruded  the  problem  by  means  of  the  protracted  cycloid  ; raL 
ior.  Dr.  Wallis  has  publifh’d  his  conftrudion  at  the  end  of  his  treatife  on 
the  cycloid :  But  whether  he  has  ftridly  taken  the  method,  which  Kepie?' 
required,  I  very  much  doubt;  for,  Sir  If aac  Newt onh ,  who  has  repeated 
almoft  the  fame  conftrudion,  own’d,  that  on  account  of  the  difficulty  of 
delcribing  this  curve,  it  was  better  to  employ  a  folution  by  approximation, 
fuch  as  he  has  exhibited  by  a  converging  feries  of  angles :  And  yet  I  know 
not  whether  it  be  expeditious  enough.  Dr.  Gregory  and  Keill  have,  as  in 
other  things,  fo  in  this  imitated  the  illuftrious  author;  for,  both  of  them 
have  given  a  folution  of  Kepler* s  problem  by  an  infinite  feries,  the  latter 
in  his  Aftronomical  Le 51  nr  es ,  and  the  former  in  his  Geometrical  Elements  of 
Aflronomy.  Phil,  de  la  Hire  and  Jac.  Caffini ,  men  who  have  deferv’d 
greatly  of  aftronomy,  applied  themfelves  to  the  folution  of  this  problem 
without  the  ufe  of  feries’,  and  they  have  publifh’d  their  folutions  in  the 
Memoirs  of  the  Royal  Academy  of  Sciences  for  the  years  1710  and  1719. 

There  appear’d  another  by  Peter  Horrehow  in  Tom.  IV.  of  the  fupplements 
to  the  AM  a  Erudit.  Lipf. 

3.  It  will,  probably,  appear  fuperfluous  again  to  attempt  a  problem,  a  twofold  man. 
after  folutions  of  it  by  fo  many  great  men.  Yet  I  fhall  venture  upon  it,  "hé  auïïé"0“ by 
fince  different  methods  of  folving  one  and  the  fame  problem  are  not  with¬ 
out  their  ufefulnefs.  My  method  is  twofold  ;  the  one  purely  geometrical,  TIie.  geometrica1 
and  the  other  arithmetical  and  more  accommodated  to  an  aftronomical  oluuun' 
calculus.  T he  problem  is  this  ; 

To  divide  the  femicircle  AQJD  by  the  line  BE,  fo  that  the  trilinear  Problem, 
figure  AB E  be  to  the  femicircle  AQD  in  a  given  ratio  of  DN  to  DH=  Flg' s' PL  1V* 

AD. 

In  the  femicircle  DGH  =  to  the  other  AQD  inferibe  the  quadratrix  Confhuaim. 
DLGH  of  fuch  a  nature  that  from  any  point  thereof  L  drawing  the  lines 
LK,  parallel  to  the  diameter  DH,  and  LM  perpendicular  thereto,  the 
correfponding  arch  of  this  divifion,  namely  DK,  be  always  to  the  ahfeiffa 
DM,  as  DKG  to  the  radius  DI ;  then  take  in  the  radius  CK,  produced 
upwards  and  perpendicular  to  the  diameter,  CP  =  to  the  quadrant  AQ^ 
and  join  PE;  but  from  the  point  N  draw  the  line  LN  parallel  to  the 
other  E  P,  meeting  the  quadratrix  any  where  in  L,  from  which  point 
afterwards  drawing  LB  parallel  to  the  diameter  AD,  it  will  meet  the 
femicircle  AQJ)  in  the  defir’d  point  B;  for,  joining  BE,  the  triangle 
ABE  will  be  to  the  femicircle  A  QD  in  the  given  ratio  of  D N  to  DH. 

For,  from  the  nature  of  the  line  D  L  G,  A  B  (  DK )  is  to  AQ^(  D  G )  Demonftratio*. 
as  DM  to  AC  (DI)  and  therefore  A  Qjx  DM  =  AB  X  AC=  2  fed. 

ABC.  On  account  of  the  parallels  PE  and  L  N  the  triangles  P  CE  and 

B  b  2  LMN 
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LMN  are  fimilar,  and  give  CP  ( by  conftru6t.  AQ_)  to  CE  as  LM 
( B  F )  to  M  N  -,  wherefore,  A  Q_X  M  N  =  C  E  X  B  F  =:  2  a  C  E  B,  and 
by  addition  AQ^X  DM  -J-  AQ^X  MN  =:  2  feft.  ABC  -j-  2  aCBE  = 
2  trilin.  ABE;  wherefore,  AQjx  DN  =  2  trilin.  ABE-,  and  2  femic. 
A  QP  A  =  A  Cpx  ADor  =  A  Qjx  D  H  wherefore  the  trilinear  figure 
ABE  is  to  the  femicircle  A QJ3  A  ( as  A Qj<  DN  is  to  A Q^x  D H )  as 
D  N  to  D  H.  ^  E.  D. 

DLG  is,  indeed,  a  tranfcendental  curve,  feeing  it  is  a  fpecies  of  the 
line  of  fines;  yet  it  is  the  more  rightly  applied  to  the  conftruction,  as  it 
may  be  more  eafily  deferib’d  thro’  points  than  the  protraóted  cycloid  ; 
for,  by  the  continu’d  biffedion  of  the  quadrant  DKG  and  of  its  parts,  fo 
many  points  of  the  curve,  and  thofe  fo  near  to  each  other,  may  be  found 
as  you  pleafe,  only  drawing  thro’  each  divifion  of  the  quadrant  lines 
parallel  to  the  diameter,  and  thro’  the  like  divifions  of  the  radius  DI  lines 
perpendicular  to  the  lame  diameter  -,  the  meeting  of  thefe  perpendiculars 
with  the  diameter  and  their  parallels  furnifh  fo  many  points  of  the  curve. 

i  faid,  that  the  curve  DLG  is  a  fpecies  of  the  line  of  fines  *,  for,  LM 
is  the  fine  of  the  arch  DK,  and  DM  is  proportional  to  this  arch  :  Where¬ 
fore  the  abfcifj'tf  D  M  reprefent  the  arches,  and  the  ordinates  L  M  their 
fines ;  and  for  this  reafon,  the  curve  D  LG  is  the  line  of  fines. 

f  his  curve,  which  others  call  Efchirnhaufen’ s  quadratrix ,  becaufe  mention 
is  made  of  it  in  Tfchirnhaufen' s  medicina  mentis ,  where  fome  of  its  proper¬ 
ties  are  rehears’d  ;  this  line,  I  fay,  has  an  excellent  ufe  in  the  conffruéfions 
of  thofe  problems,  which  depend  on  circular  arches,  which  this  very  con- 
ltruétion  of  Kepler’s  problem  fhews. 

4.  The  given  conftru&ion  alfo  fupplies  us  with  the  arithmetical  folutiern 
of  the  problem  ;  for,  calling  the  arch  AB  =  the  radius  AC  =  r,  the 
fine  of  the  arch  B  F  =  s,  the  quadrant  A  B  Q_==  q  -,  and  in  fine,  DN  =  ^ 

and  CE  —  e,  on  account  of  the  curve  DLG  it  will  be  D M  =  —  but 

the  fimilar  triangles  CPE  and  MEN  give  M N  =  - .  wherefore^  fince 

it.  is  D  M  -[-  M.  N  =  b,  it  will  be  =  0r  ar  p  e  s  =  bq. 

But  by  what  Leibnitz  has  prov’d  in  the  Acta  Erudit.  c  from  the  diffe¬ 
rential  calculus ,  and  by  what  I  have  deduced  on  occafion  of  the  angular 
problem  by  common  geometry d  it  is  s  =r  a  —  _ — _ - 

•Wherefore,  fubftituting  this  value  of  the  finem  the  equation  fbbve  found', 
to  wit,  ar  -  j-  e  s  —  b  q,  we  fhall  have  r  4-  e  X  a  >—  _L  a<ie  _ a?e 

-|~  &C.  —bq.  6rl  '  I20r+  SO40  r6 

if  now  in  this  ferfeall  the  terms  except  the  firft  be  fuppos’d  to  vanifh 
there  will  reiuit  e-|  -rxa  =  it,  tiiat  is,  this  analogy  AE  ■  D  N  •  ■  AO  - 
AB,  Winch  analogy  now  yields  a  commodious  approximation  of  ihe  ardl 

Bj.it 

*  An.  1693.  179.  »1  j. 
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of  Germany,  &c. 

But  if  two,  three,  or  more  of  the  firft  terms  of  the  feries  be  affum’d, 
there  will  arife  equations  of  three,  five,  leven,  ÖV.  dimenfions,  which, 
indeed,  do  not  feem  proper  for  aftronomical  ufe  :  'Wherefore,  I  proceed  to 
the  arithmetical  method  of  folving  this  problem. 

5*  Let  the  arch  AM  exprefs  the  mean  anomaly,  and  let  CE  be  the 
excentricity,  and  join  ME  *,  and  drawing  from  the  centre  C  of  the  femi- 
circle  the  line  C  N  parallel  to  E  M,  let  E  N  be  drawn  •,  I  fay,  that  the 
angle  AEN  is  the  coequate  anomaly  very  nearly.  But  this  anomaly  will 
be  found  more  accurately,  if  now  the  arch  N  M  be  call’d  a  and  the  radius 
AC  =  r,  end  if  it  be  x  =  4-al - fcfr.  And  the 

N  E  L  =  — — ..  the  a»gle  A  E  B  will  be  the  coequate  anomaly 


angle 


BE2 


For,  the  trilinear  NEB  will  be  =  to  the  fegment  of  the  circle,  contain’d 
between  the  arch  N  M  and  its  fubtenfe  ;  wherefore,  fince  the  triangles 
NEC  and  NMC,  conftituted  on  the  fame  bafe  NC,  and  between  the 
fame  parallels  NC  and  ME  are  equal,  the  fedor  AMC  will  be  =  to  the  trili¬ 
near  ABE  *,  but  the  fedor  AMC  is  to  the  femicircle  AMDA  as  AM  to 
AMD;  therefore  alfo  A  NBE  is  to  the  femicircle  AMD  A  as  AM  to 
AMD,  that  is,  in  a  given  ratio,  jg.  E.  D. 

As  to  the  angle  BEN  it  will  be  found  from  this,  that  the  fegment  of 
the  circle  between  the  arch  M  N  and  its  chord  M  N  fhould  be  equal  to  the 
fedor  BEN:  Now  that  fegment  is  equal  to  half  the  produd  of  the  diffe¬ 
rence  of  the  arch  M  N,  and  its  fine  into  the  radius  CN  ;  but  fince  the  arch 

M  N  ( by  hypothefis )  is  a  \  and  its  fine  =  a  —~2  -f  -  —  *—  J-  &c. 

'  6r-  1  i2or-*  5040 


the  arch  M  N  —  its 
caufe  "  -  ** 


X  — ■  ; — T  • 


ßne  will  be  =  — 

6  rz 


120  r- 


-  -I-  - - ÖV.  ( that  is,  be- 

+  J  504O  ro  V 


6r  2 


120  rL 


+  &c.)  =  ax.  But  the  fedor  BE N  is  equal 


half  the  redangle  of  NE  X  B b,  letting  fall  the  perpendicular  from  Bon 
EN  j  for,  the  fedor  on  account  of  the  fmallnefs  of  the  angle  BEN  may 
be  confider  d  as  a  redilinear  triangle*,  and  the  perpendicular  B£  as  the 
fmall  arch  defcrib’d  from  the  centre  E  with  the  radius  E  B  *,  but  as  the 
fegment  MN  fhould  be  equal  to  the  fedor  BEN,  it  will  be  EN  x  B b 

=  ^XCN;  and  therefore,  the  fmall  arch  B  b  =  :  But  as  E  B 

ih  IN 

the  arch  B£,  fo  the  radius  C  N  to  the  ano-le  R -F  tm  -cnjx« 


to 
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or  becaufe  E  N  and  E  B  may  be  confider’d  as  equal,  the  angle  BEN  will 
be  equal  to  ax,  as  was  laid  down. 

With  C E  =  °, 01 69 ï ,  AC  being  equal  1,  the  coequate  ano-  Ex«nPi* 


maly  AEB  is  fought,  if  the  mean  anomaly  AIM  —  30°  >  wherefore  the 
angle  A  C  M  =  300 ;  and  in  the  triangle  MCE,  the  angle  M  E  A  will  be 
found  =  NCA=29°  3l>  the  arch  AN;  wherefore  NM  =  28/224f: 

But  in  the  triangle  NCE  the  angle  N  E  A  is  found  =29°  3'  7^,  and  this 

is 
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is  the  coequate  anomaly  •,  for,  the  angle  NEB  will  not  be  equal  to  f111  \ 
and  therefore  it  does  not  deferve  to  be  regarded. 

In  fine,  let  it  be  faid,  as  the  fine  total  to  the  fine  of  the  angle  P  C  E 
(namely  erecting  in  E  a  perpendicular  to  A  D)  fo  is  the  tangent  ol  the 
angle  found  AEN  or  AEB  to  the  coequate  anomaly  in  the  ellipfls.  Keill 
by  his  feries  found  the  angle  AEN  fuch  as  we  have  obtain’d  it  here  with¬ 
out  any  feries  by  the  foie  refolution  of  the  two  triangles  MCE  and  NCE; 
for,  the  ufe  of  the  preceeding  feries  has  only  lhown  to  me  what  fhould  be 
thp  quantity  of  the  angle  N  E  B  to  be  added  to  N  E  A  now  found :  But  as 
by  calculation  it  is  found  not  to  amount  to  4///y/,  it  is  defervedly  overlook’d. 


The  ftiptie  qua¬ 
lity  of  ipirits  of 
wine,  ana  the  ex¬ 
periments  made 
.therewith. 


An  Ob  fervat  ion  and  Experiments  about  the  external  Ufe  of  Spirits 
of  Wine  in  flopping  Hemorrhages.  From  the  Ada  Eruditorum 
Lipf.  An.  1 6 153 .  p.  153. 

Tr  inflated  from  the  Latin. 

O  one,  who  is  not  regardlefs  of  the  phyfical  and  medical  difcove- 
ries  of  this  prelent  age,  is  ignorant  of  the  ufe  of  that  ftiptie  liquor, 
fome  years  ago  difeover  d  by  one  Vivient ,  a  French  colonel,  and 
which  has  been  lo  famous  in  France ,  England ,  Denmark ,  Germany  and 
other  parts,  that  after  various  trials  made  of  it,  King  Charles  II.  purchafed 
the  manner  of  preparing  it  at  5000  crowns.  Moft  people  conjedured, 
that  this  medicine  confilted  of  vitriol  and  alum,  but  with  what  truth  we 
fhall  not  now  enquire  ;  tho’  the  liquor  itfelf  (which  about  8  years  ao-o  I 
had  from  a  certain  gentleman,  who  folemnly  averr’d,  it  immediately  came 
from  the  inventor  himfelf)  difeover’d  by  various  circumftances  the  above 
ingredients. .  But  as  feveral  people  at  that  time  affirm’d,  that  it  exerted 
its  ftiptie  virtue  by  rendering  the  blood  grumous,  and  by  that  means 
Hopping  up  the  wounded  or  lacerated  veflels  ;  and  as  I  myfelf  alfo  hap¬ 
pen’d  to  obferve  the  like  phenomenon  upon  its  application,  I  began  to 
think,  whether  fpirits  of  wine  might  not  have  the  fame  effed,  that  is 
whether  they  might  not  ftench  a  flux  of  blood  ;  for,  it  was  what  other 
people  obferv  d  as  well  as  myfelf,  that  that  fulphureous  fpirit  coagulates 
or  makes  the  blood  highly  grumous,  which  it  receives  in  a  very  fluid  ftate 
10m  a  vein,  and  makes  it  refemble  compader  flefh,  not  to  mention  'the 
coagulating  power  it  alfo  exerts  on  the  bile,  as  we  learn  from  mechanics : 

1  JJLi  e?ry?  Wl^  not>  therefore,  be  reckon’d  entirely  paradoxical, 
Th!  dH  w  a6  fa,me  manner  ^onjediired  it  would  probably  alfo  ad  on 
hpm  I  b  °0d’  that  lA  coa§uIate  fome  portion  thereof,  and  hence  flop 

hemorrhages  m  wounds  even  of  the  larger  veflels  j  but  as  I  here  found, 

that 


of  Germany,  _ 
that  bare  reafoning  without  experience  is  Jike  a  fhip  without  a  pilot,  ex- 

DOS  Cl  fn  an  nrpsn  nf  rinnkfc  T  4-Ulrs _ r  1  ,  1  y 


, 

£3' 


, .  r  i  ,  t  y-  ,  -  ^  rt  liny  wiuiouc  a  pilot,  ex- 

P  }  t0  an  °cefn  of  doubts,  I  lor  this  purpofe  made  feveral  experiments 
on  dogs  •,  and  that  not  only  on  the  fmaller  veflels,  as  thofe  in  the  lee  but 
likewife  on  the  larger  veffels,  as  the  crural  and  jugular,  both  Vein?  and 
aitenes  ;  fometimes  I  cut  the  artery  alone,  and  fometimes  its  focial  vein 
at  the  lame  time,  now  length  wife,  and  again  tranfverfely ;  and  by  apply. 

j”!?  tie,*PInts  ,wlPe’  they  were  in  a  few  minutes  clos’d  up,  and  the 
blood  itopp  d  ;  and  the  event  always  anfwer’d  my  expedition  :  And  tho’ 
I  remember  I  did  not  ufe  one  and  the  fame  method  in  cutting  afunder  and 
tearing  the  veflels  nor  in  applying  the  ftiptic  ;  yet  by  repeated  trials  I 
would  not  begrudge  to  remove  every  doubt,  and  thereby  examine  eack 
circumitance ;  and  in  the  operation  I  obferv’d  the  following  methods;. 
I.  I  carefully  remov  d  the  external  integuments,  as  the  fkin  with  the 
fat  and  mufcles,  which  fometimes  flood  in  the  way,  that  the  veflels  to  be 
cut  afunder  might  belaid  bare;  and  that  neither  the  bulk  nor  the  contrac¬ 
tion  of  thefe  parts  might  by  comprefling,  obftruAing,  or  in  any  other 
manner  ftnnnm o-  im  ft.*»  ____  °  ,  ...  l  : 


i  -o**-  uuiuuuiii^,  or  in  any  otlier 

l™n"errll°PP,nS  UP  £he  velTels,  after  they  were  once  opened,  effect  what 

I  had  afenb  d  to  my  liquor.  2.  I  cut  the  veffels  offner  lengthwife,  more 
rare  V  frnnfvprfpflr  Lit-  lond-  _ _ t  *  •  ■  0  ’  .  . 


,  r  j  V  '  vLucib  umin  lengtnwne,  more 

rarely  tranfverfely,  but  lead  their  extremities,  being  either  corrugated  by 
their  own  proper  contraAion,  or  comprefs’d  by  the  adjoining  parts  to¬ 
wards  which  they  are  retraced,  fliould  without  the  ufe  of  any  medicine 
lupprefs  the  hemorrhage ;  as  I  here  fuppofe  it  well  known  from  furgery, 
that  it  proves  a  remedy  in  the  hemorrhage  of  veflels,  lacerated  in  the 
mulcular  parts,  after  all  other  means  prove  ineffedual,  to  cut  them  afun¬ 
der  tranfverfely  ;  yet  3.  I  made  thefe  fiflures  pretty  long  ;  and  very  lately 
m  the  external  jugular  vein,  which  in  a  dog  is  far  larger  than  the  internal 
one.  1  made  a  fifliire  of  a  fingers  breadth,  and  yet  with  the  defired 


iucceis  4  In  the  application  of  the  fpirits  of  wine  I  managed  itfo,  that 
lfirlt  let  lome  blood  run,  to  fhow  that  the  veflel  was  really  open’d : 
Hence,  without  any  compreflion,  either  of  the  artery  in  its  upper  part, 
or  of  the  vein  in  its  lower  part,  1  laid  upon  the  wound  a  comprefs,  fome¬ 
times  Angle,  fometimes  double,  drench’d  in  the  liquor,  prefling  it  down 
with  my  own  fingers,  or  with  thofe  of  the  afliftants  in  the  gentleft  man¬ 
ner,  that  is,  no  harder  than  is  ufual  in  feeling  the  pulfe.  5.  And  after 
flenching  the  blood,.  I  fometimes  applied  the  fame  bolfters,  drench’d 
a-new  in  the  fpmts  with  proper  rollers ;  and  I  took  care  to  keep  the  animal 
quiet  for  fome  hours,  yet  offner  I  let  him  go  without  any  bandage  ;  and 
1  never  obferved  fo  much  as  a  drop  of  blood,  did  he  roll  himfelf  or 
walk,  &c.  m  any  manner  whatever.  6.  And  laftly,  I  never  continued 
the  compreflion,  nor  the  application  of  the  liquor  above  a  quarter  of  an 
hour,  as  thofe  who  aflifted  me  in  thefe  experiments  can  teflify ;  nay,  I 
remember  I  have  often  let  the  animals  go  in  a  few  minutes  after.  I 


- - -  ^  vHui  i«. t  uic  amuuus  go  in  a  rew  minutes  alter.  1 

always  round  the  more  deplflegmated  fpirits  to  produce  the  quicker  effeA. 

But 
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But  being  fatisfied  as  to  the  truth  of  the  experiment,  Irefolv’d  to  enquire 
into  the  manner  of  the  operation  •,  that  is,  whether  the  fpirits,  as  I,  indeed, 
formerly  thought,  produced  their  effect  by  coagulating  the  biood,  or 
rather  fry  conftringing  the  veffels-,  and  upon  removing  the  pledgets  I 
fcarce  ever  remember  to  have  feen  any  coagulated  blood  about  the  wound: 
But  I  fhall  relate  what  a  few  days  ago  I  found  in  a  dog,  the  trunk  of 
whole  crural  artery  juft  under  the  abdomen  1  open  d  ;  and  after  clofing  it, 
I  open’d  the  external  jugular  vein,  after  which  I  immediately  caus’d 
ftrangie  the  dog.  In  three  hours  after,  having  fufficiently  view’d  the 
wound,  after  it  was  clos’d  up  and  obferving  no  grumous  blood  about  it, 
I  enter’d  a  probe  thro’  the  upper  part,  and  which  lies  within  the  abdomen , 
to  try  whether  palling  it  downwards  to  the  lower  parts,  it  would  not  open 
the  wound  of  the  veftel but  tho’  I  mov’d  it  upwards  and  downwards, 
yet  this  happen’d  without  tearing  the  veftel,  as  I  was  apprehenfive.  I 
open’d  the  lower  part  of  the  fame  artery,  that  by  it  the  knob  of  the 
probe  might  come  out,  which  yet  protruded  no  grumous  blood:  Hence 
I  cut  the  affedted  part  itfelf,  which  was  harder  and  of  an  obfeurer  red  than 
the  reft  of  the  artery,  and  I  neither  found  in  its  lips  or  channel  any  grumous 
blood.  The  wound  of  die  jugular  vein  was  opened,  yet  without  any 
grumous  blood  externally,  by  haftily  putting  in  the  probe  at  the  upper 
part,  which  was  probably  owing  to  the  far  fhorter  application  of  the  fpirits 
to  it  than  to  the  faid  artery,  or  that  its  fubftance  was  much  thinner, 
or  that  the  inftrument  was  too  forcibly  driven  in  ;  and  thro’  the  wound 
there  alfo  came  out  along  with  the  fluid  blood  a  little  coagulated  blood, 
which  I  would  have  fufpeCted  to  be  owing  to  the  fpirits  of  wine,  had  not 
1  myfelf  and  the  afliftants  direCtly  obferv’d  the  like  molecule  of  blood  in 
other  veins  of  the  internal  parts,  as  in  the  vena  portee :  I  alfo  put  a  probe, 
(moving  it  from  above  to  their  extremities)  into  the  right  crural  arteries 
and  veins  of  another  fubjedt,  which  were  cut  tranfverfely,  and  in  a  few 
minutes  confolidated :  And  in  thefe  I  obferv’d  a  remarkable  narrownefs, 
as  they  admitted  the  inftrument  with  fome  difficulty-,  nay,  its  knob 
being  protruded  thro’  the  aperture,  feem’d  to  carry  along  with  it  a  kind 
of  thinner  niembr amda,  probably,  like  to  that  very  thin  pellicle,  which 
tne  Adla  Hajfnienf.  mention,  as  produced  by  the  French  ftiptic  in  the 
wounus  oi  veffels :  Befides,  the  fpirits  of  wine  do  not  directly  render  the 

ood  grumous ;  on  the  contrary,  by  a  momentaneous  contact,  as  it  were, 
t  ey  caule  a  lemarkable  firmnefs,  nay,  in  traót  of  time,  a  hardnefs  in  the 
mou  o  i  parts  of  the  body,  as  the  flefh,  the  fubftance  of  the  brain  and 
liver,  the  nerves,  ÖV.  namely  by  conftringing  their  fibres,  and  inftead  of 
ie  “Xing,  ma  ung  them  denfer.  And  now  about  four  years  I  keep  in  my 
mufxumz.  heart  taken  from  a  human  fubjeft,  which,  after  lying  in  Ample 

■\A1  WYIf.  °-r  /orne  ^ays  only,  acquir’d  almoft  a  bony  folidity-,  and  is 
iere  oie,  i  without  any  figns  of  corruption,  fo  that  we  may  probably 

conjecture 
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conjecture  that  this  liquor  does  by  conftnnging  or  condenfing  ac<- 
rather  on  the  vedels  than  on  the  blood,  and  thus  ftench  hemorrhages  ; 
which  will  feem  lefs  paradoxical  to  fuch  as  are  appris’d  of  its  great  virtue 
in  confolidating  wounds  and  removing  gangrenes. 

'  _  ■  _ - n  i  - — — - 

A  fieri fic  in  fix  Pleuri/y.  By.  Dr.  Petr.  Ä  Caftro.  From  the 
Mifcellanea  Naturae  Curioforum.  Obf.  X.  An.  I.  Dec.  I.  p.  29. 

Pranflated  from  the  Latin. 

TAKEcitruls,  a  fpecics  of  pompions,  hang  them  in  a  clofe  place 
out  of  the  fun  s  rays,  cut  them  into  pieces,  throw  away  the  pulp, 
fave  the  peel  and  feparate  it  well  from  the  pulp,  fo  that  the  peel 
be  no  thicker  than  a  crown  piece.  Take  of  this  peel  i  of  the  oldeft  oil- 
olive  (of  10,  20,  nay,  if  poffible,  ioo  years  old)  3  lb.  m  this  oil  boil  tne 
peel,  till  all  its  humidity  is  confumed  •,  and  it  is  a  fign  or  its  being  well 
boil’d,  if  a  ftraw,  dipt  into  the  oil  and  applied  to  a  burning  candle,  takes 
fire  without  hiding,  as  alfo  if  the  peel  appear  almoft  burnt,  and  as  it  were, 
reduced  to  a  coal-,  then  ceafe  boiling,  drain  the  oil,  and  after  that  take 
an  iron-pot  with  two  orifices,  or  at  lead  one  in  its  fide  for  the  oil  to  pafs 
thro’  make  the  pot  red  hot  and  pour  the  oil  into  it  thro  the  one  orifice, 
that  it  may  come  out  at  the  other  into  a  vedel,  fet  below  po  receive  it, 
and  this  oil  is  tobe  us’d  for  anointing  the  ailing  fide.  „  f  . 

Dr.  Petrus  d  Caflro ,  famous  for  his  fuccefsful  and  frequent  pra  ic  ,  ufing  thisi’pecific. 
fird  in  Bifcay  in  Spain,  and  then  in  Verona  in  Italy  ^  and  afterwards  in  the 
fiation  of  chief  phyfician  to  the  Duke  of  Mantua ,  did  by  this  ipecihc  per¬ 
form  extraordinary  cures  on  pleuritic  patients,  of  whom  there  is  a  great 
number  in  Italy ,  both  on  account  of  their  temperament,  as  alio  on  account 
of  the  climate  and  air,  and  match’d  them  even  from  the  jaws  of  death 

After  the  Dr’s  death,  which  happen’d  about  nine  years  ago  at  r  1  •  ’  publilhina  it  tu 
a  certain  perfon  at  Ferrara,  well  knowing  the  great  ufefulnefs  ot  this-, he  »»id. 
remedy,  thought  fit  not  only  to  publifh  it  to  the  world,  but  to  lend 
printed  copies  of  it  to  the  more  noted  hofpitals  of  Europe.  A  like  copy 
was  printed  at  Ferrara  in  1669,  with  the  licence  ot  the  fuperiors,  by 
Alphonf.  and  Job.  Baptißa  Marefti ,  andfent  to  Breßam  in  1670  tobt.  Mat¬ 
thias’  hofpital,  which  was  communicated  to  me,  and  is  as  follows ; 

I  N.  de  N.  who  have  experienced  the  extraordinary  virtue  ot  a  certain 
oil,  which  in  a  few  hours  cures  the  pleurify,  have  for  many  years  patt 
cur’d  all  fuch  patients  as  made  ufe  ot  it ;  and  that  to  the  furpnfe  ot  the 
phyficians,  fo  that  it  never  fail’d :  I,  therefore,  thought  it  honourable, 
nay,  a  work  of  very  great  charity,  if  I  thould  publifh  the  laid  leeret,  o 

\T  t  C  r  wit, 
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wit,  the  manner  of  preparing  and  applying  the  above-mentioned  oil  and 
communicate  it  to  all  the  liofpitals  of  Italy ,  nay  of  Europe. 

of  preparing  the  i  a  Re  citiuis  alter  they  are  grown  to  a  due  bignefs  and  that  for  rhic 
awtpectfh.  reafon,  that  they  may  not  be  too  hard,  but  at  le aft  of  fuch  a  thicknef 
triat  they  may  take  in  the  oil ;  ferape  them  as  you  do  radilhes  •  but  take 
eare  you  do  not  pare  them  as  you  do  apples,  only  ferape  them  and  take 
off  that  thin  pellicle  which  covers  them,  and  whereby  they  appear  "reen- 
after  this  cut  the  citrul  length  wife,  quite  round  .into  dices  as  thick  as  a 
crown  piece  after  which  weigh  the  dices,  clearing  them  internally  from 

1  .and  [ake  tJ^  fame  weight  of  oil-olive  ;  the  better  the  oil  is  the 

more  ierviceabie  it  will  prove  ;  and  if  your  peel  weighs  two  pounds  vou 
muft  take  as  many  pounds  of  the  oil,  and  confequentiy,  the  weigh/ of 
the  oil  muft  be  always  equal  to  that  of  the  peel.  Afte/this  put  The  oU 
and  peel  into  a  new  and  pretty  ftrong  earthen  pan,  for  the  reafon  hereafter 
to  be  mentioned,  and  let  them  boil  over  a  coal  nr  vwwi  t  ^matter 

ÄfriträÄÄ 

ptu  into  the  hearth  fix  pieces,  fomewhat  binder  than  half  a  mlm  °r  t0  bC 
iron,  or  fuch  as  has  not  been  us’d  before  •  7  ,  palm’  ofvirSm 

put  one  after  another  and  quench  them  in  the CM I  ^  T  red'ho,:’  1 
the  iron  again  into  the  fire?  and  when  I  have  repeated  thif  rf™  1  thr°W 

sssÄf*« — - ™.  ÄSrc,* 

greateror^^ranrity^ita^pkafiSc^o50’^!) 1,111  y°U  may  nlake  3 

«•  Peel.  But  as  the  y0U  take  as  much  oil 

take  fire,  you  muft  have  ar  Innrl  f  i ;a  «■  t0  ^  ’  ls  apt  t0  cauke  lC  to 

name;  but  as  it  may  alfo  happen  that° thl7 ‘  ^  the 

the  pan;  I,  therefore  hinf!fPk  ’  ,  the  fuPPrefs  d  flame  may  burft 

and\  myfelf,  for  the  greater^fecuritv  hrf  7°t  ^  3  Pa"i 

the  pan,  put  the  pan  into  nnoH  '  Y,  before  the  ignited  iron  is  put  into 

ihould  the*  pan  bSk”n  r™Shewe,fel  fTfearTf  Ioli,1S  £he 

Ti«-  method  of  ÜU“aS,afs.  bottle  and  keep  it  forufe.  ’  1  thC  OI  1S  Cold  1  Pour  k 

Xtfing  this  oil.  lake  a  little  of  thie  nil  ,  i  "  ,  . 

tore,  and  pour  the  oil  on  the  paï?klln?  • le  • C  k^eB’  fo  as  k  may  be 

vnich  has  been  us’d,  and  fold' it  four  timß’Vnd  f/l  3  d'[ty  towe1’ 
can  bear  it,  and  lay  it  on  row  nn  i  t  an  a  0  keat  lt  as  tke  patient 

(boukl  Jhift  from  the  Zt  S  . ^db*’  Ief  by  its.  motion  the  oil- 

put  aructed ;  and  becaufe  fometimes  the  pain  is 

alfo 
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alio  communicated  to  the  other  fide,  that  is  alfo  to  be  anointed  in  like 
manner,  and  the  tow  and  towel  to  be  laid  on:  And  becaufe  fometimes  the 
pain  moves  from  one  rib  to  another,  continue  to  anoint  wherever  the 
pain  fhifts ;  and  if  the  patient,  when  anointed  in  the  faid  manner,  does 
not  begin  to  fpit,  renew  the  inunótion  five  hours  after,  but  rarely  is  there 
occafion  to  repeat  it,  feeing  we  find  by  experience,  that  the  impofthume 
breaks  in  a  few  hours.  Thus  far  the  Father. 

The  defcription  of  this  oil  differs  but  little  from  a  Cafiro’s  preparation, 
yet  agrees  with  it  in  its  virtue ;  and  for  its  ufefulnefs  ihould  be  introduc’d 
into  the  fhops. 


Of  the  Situation  of  Scythia,  fitch  as  it  was  in  Herodotus’  Days. 
By  T.  S.  Bayerns.  From  the  Comment.  Acad.  Scient.  Imper. 

Petropol.  Tom.  I.  p.  400. 


Tranfiated  from  the  Latin. 

ONomacritus  and  yEf chylus ,  are  the  firft  of  all  the  Greeks ,  whole 
works  are  now  extant,  that  writ  any  thing  of  the  Scythians  after  the 
arrival  of  Anacharfis  the  Scythian ,  into  Greece.  This  Anacharfis ,  as 
Herodotus  teftifies,  was  the  fon  of  Gnurus ,  and  brother  to  Saulius ,  king 
of  the  Scythians :  Gnurus  was  the  fon  of  Lycus ;  Lycus  the  fon  of  Sparga- 
pithis  *,  tho’  Lucian  in  Scytha  calls  his  father  Daucetus ,  and  not  Gnurus , 
but  from  what  authority  I  know  not :  And  Diogenes  Laertius  calls  his 
brother  Caduides.  He  came  to  Athens ,  according  to  Soßerates ,  the  Rho- 
dian ,  and  the  ccvccypccpn  OAu/xTnafW  in  the  firft  year  of  XLVIII  olym¬ 
piad,  when  Eucrates  was  Archon ,  who  by  one  year  fucceeded  Solon,  1 7 
years  after  the  Scythians  loft  their  fovreignty  in  Afia ,  and  were  engaged  in 
the  Servile  war  at  home*,  from  which  I  think  it  happen’d,  that  none  of 
the  affairs  of  the  Scythians  were  fo  famous  in  Greek  ftory,  as  what  they 
had  heard  from  Anacharfis  of  their  late  civil  war.  Anacharfis  had  a  Greek 
to  his  mother,  or,  to  give  credit  to  Diogenes  Laertius ,  that  he  fpoke  Greek , 
rather  than  to  Lucian  and  the  fictitious  epiftles  of  Anacharfis ,  that  he  only 
underftood  the  Scythian  language.  Yet  it  feems  that  the  fituation  of  the 
places  in  Scythia  could  not  hitherto  be  very  clearly  known.  And  Anaxi¬ 
mander,  the  Milefian ,  being  about  20  years  of  age,  could  have  known 
Anacharfis  in  Athens  or  fome  other  city  in  Greece.  He  is  reckon’d  by  Agatlye- 
marus a  among  the  firft  who  made  geographical  maps:  And  probably  from 
him  Onomacritus  borrow’d  his  accounts,  when  in  the  LXV  olympiad  lie 
publifh’d  his  Argonautics  at  Athens  under  Orpheus'  name.  Pindar  has,  indeed, 
mentioned,  that  Abaris ,  whom  fome  fuppofe  to  have  been  a  Scythian , 

C  c  2  others 


Remark  theoa. 


At  what  time 
the  Greeks  came 
acquainted  with 
the  Scythians. 


a  p.  i.  Ed.  Hudfon. 


04 


LITERARY  MEMOIRS 

others  an  Hyperborean ,  cam 5  to  Athens  about  the  time  of  Crcefus  ;  but  he 
feems  to  have  had  Anacharfis  in  his  view,  who  was  at  Athens  much  about 
that  time:  And  I  doubt  not,  but  that  Eufebius  and  St.  Jerom  were  milled 
by  his  authority,  when  they  hold,  that  Abaris  came  from  Scythia  to 
Greece  in  the  fecond  year  of  the  LXV  olympiad,  and  in  the  beginning  of 
Crcefus ’  reign.  Hippoftratus  contends,  that  he  came  thither  in  the  III 
olympiad,  others  in  Harpocration  in  the  XXI  olympiad  ;  nay,  Firmicus 
Maternus ,  as  Jofeph  Scaliger  and  Maujfacus  have  corrected  him,  makes 
him  cotemporary  with  the  Trojan  war:  But  in  thofe  days  the  Scythians 
could  not  be  known ;  fo  that  with  Herodotus ,  Harpocration  and  the 
Scholiafi  on  Arifiophanes'  'jjnncnxy  I  would  rather  chuie  that  Abaris,  the 
Hyperborean ,  was  meant  and  trace  him  from  the  Greek  colonies  fent  to 
Pontus ;  which.  Hyperboreans  I  fuppofe  fent  facrihces  and  ambaffadors  to 
Delos  and  Athens ,  as  I  {hall  hereafter  {how  in  another  difiertation ;  unlefs 
Herodotus  in  his  Melpomene  is  rather  to  be  credited,  who  fays  that  this 
Abaris  is  a  groundsels  fable.  No  Scythian ,  however,  feems  to  have  accom¬ 
panied  Anacharfis  into  Greece ,  if  his  brother  out  of  his  hatred  to  a  foreign 
religion  flew  him  with  a  dart,  as  he  was  aflifting  at  the  facred  rites 
among  th t  Greeks:  Tho’  I  am  not  ignorant,  that  there  are  other  authors 
who  make  Anacharfis  to  have  liv’d  to  ioo  years  of  age.  There  are  many 
trifling  and  filly  things  in  Onomacritus ,  whether  he  borrow’d  them 
from  Anaximander  or  any  other  author,  which  relate  to  countries  and 
nations  that  werè  ftill  unknown:  Yet  fome  things  are  more  certain  as 
coming  nearer  to  Herodotus’  account  ;  for,  as  to  Onomacritus ’  hero’s  they 
dired:  their  courfe  along  the  fouth  Ihores  of  the  Pontus ;  and  the  names  of 
tliefe  places  are  well  known  and  true;  but  when  they  diredt  their  courfe 
to  the  weft  and  eaft,  then  neither  do  the  Amazons  nor  Tauri  inhabit  their 
own  country ;  and  the  fprings  of  the  Thermodon ,  Phafis  and  T anais  are 
deriv’d  from  the  river  Araxes ,  which  is  tolerable  in  fo  great  a  length  of 
time,  and  at  fo  great  a  diftance,,  the  courfes  of  rivers  admitting  of  Hdti- 
tious  accounts ;  but  to  the  north  Onomacritus  confounds  every  thing,  and 
places  here  and  there  at  random  people  whom  he  ever  happen’d  to  hear 
mentioned :  But  his  greateft  blunder  is,  that  he  joins  the  palus  ALeotis 
m  one  continued  channel  with  the  northern  fea :  There  he  places  the 
Padi,  the  Arbiei ,  the  Latii.  and  the  Scythians ;  and  he  makes  the  Argo¬ 
nauts  travel  thro  the  Tauri ,  the  Hyperborei ,  the  Nomades ,  the  Cafpii ,  the 
Riphai  to  the  Hyperborean  ocean,  as  far  as  the  Macrobii,  and  to  the  Cim- 
mern  lv*n§  m  darknefs  between  the  Riphaan  and  Cafpian  mountains,  and 
afterwards  to  Ireland,  and  through  the  {freights  of  [Gibraltar  to  Hercules' 
pi  ais  ;  and  this,  to  make  the  ftory  the  more  ridiculous,  in  the  fpace  of  a 
ew  a>s*  f  his  clumfey  manner,  wherein  Onomacritus  frames  his  ftory, 
-nf  fLVecS  ^.1§noraRce,  as  he  fcarce  knew  any  thing  more  than  the  name 
tIie  dhians  and  of  fome  neighbouring  nations;  We  are,  therefore, 

carefully 
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carefully  to  guard  againft  quoting  this  man  (who  would  entertain  his 
readers  with  things  he  knows  nothing  about,  and  with  idle  tales)  as  a 
good  and  accurate  author  on  thefe  countries,  as  forne  learned  men  have 
done  before  us.  Such  as  after  him  writ  Argonautics  gave  an  account  of 
nations  vifited  by  the  Argonaut#,  not  fuch  as  really  dwelt  there  in  the 
moft  ancient  times,  but  fuch  as  they  had  heard  liv’d  there  in  their  own 
days,  or  at  fome  other  time.  As  to  thefe  we  are,  therefore,  to  be  more 
upon  our  guard  than  thole  learned  men  above-mentioned  have  been,  who, 
by  comparing  the  inconfiftencies  in  Onomacritus  and  the  other  Argonaut ic 
writers,  have  thereby  caus’d  univerfal  confufion. 

Aif chylus  in  his  Prometheus  Vinous  agrees  with  Onomacritus ,  that  the  ^chyUls>  0p. 
Scythians  dwelt  above  the  M#otis ;  he  alio  places  their  country  among  ^ 

defarts,  and  makes  it  extend  to  the  ocean,  with  which  the  M#otis  may  sythums. 
mix:  He  alfo  knew  the  Chalybes ,  the  Amazons,  and  the  {freights  of  the 

Maotis ..  _  .  , 

That  ignorance  of  the  country  of  the  Scythians  continued  x\W  Darius  When 
expedition *,  for,  at  that  time  it  was,  that  by  means  of  the  lonians  and  known, 
other  Greeks  who  were  in  his  army,  was  difcover’d  what  was  unknown 
till  that  day.  From  among  them  Scylax  Caryandenfis  was  fen t  by  Darius  to 
furvey  the  coaft  *,  and  his  Periplus  is  ftill  extant.  He  has  defcrib  d  the  coail 
of  the  Pontus  more  accurately  than  Onomacritus ,  and  fome  other  places  ol 
thofe  tradis  to  better  purpofe  than  Herodotus.  Herodotus  had  known,  that 
Scylax  was  fent  by  Darius  Hyflafpes  to  furvey  the  coaif  of  Afia  •,  but  he 
did  not  know  that  he  alio  furvey’d  the  coaft  of  Europe  and  Scythia. 

Dionyfius  of  Halicarnasus  in  his  firft  book  of  Alexandria  relates,  that  Scylax 
dedicated  to  Darius  his  Periplus  of  Europe  and  Scythia ,  as  an  uncertain  au¬ 
thor  has  it  in  his  Elogium  on  Scylax ,  firft  publifh’d  by  Hoefchelius.  Whethei 
he  furvey’d  thefe  coafts  by  Darius’  orders  or  of  his  own  head,  or  whether  he 
only  writ  down  the  relations  of  other  bailors,  (  for,  Catyanda ,  his  countiy,  war. 
adjoining  to  Caria  •,  and  the  voyages  of  the  Carians  are  very  well  known1’) 
nothing  is  more  certain  than  that  his  Periplus  fhoulcl  be  referr  d  to  this 
time.  I  am  not  ignorant,  that  Mr.  Dodwell ,  for  whom  I  have  always 
had  a  very  great  regard,  makes  this  Scylax  much  later  than  Herodotus 
days ;  but  he  feems  to  have  entirely  loft  himfelf  in  that  whole  difpute  ; 
for,  fays  he,  there  are  fome  things  in  Scylax’ s  Periplus  which  refer  to  latei 
times:  I  own  that  it  is  fo;  but  fome  of  thefe,  according  to  Mr.  Dodwell 
himfelf,  are  to  be  referr’d  to  the  CXI  olympiad,  others  to  the  CXVI 
olympiad,  and  fome  again  to  the  CXXXV  olympiad,  which  is  an  inter¬ 
val  of  96  years.  On  the  contrary,  you  may  find  in  Scylax  certain  marks  o 
greater  antiquity,  and  this  Dodwell  has  alfo  acknowledg  e  :•  fevera 
inftances,  and  particularly  in  one,  namely,  that  Scylax  calls  7  me  5 

which  after  Alexander’ %  expedition  to  Perfia  was  a  peninfula jej 


b  Lib.  I .  cap.  1 7 1 . 


20  6 


Went  lotus'  man- 


H  ■nielus'  mea¬ 
sures. 


LITERARY  MEMOIRS 

liv  d  before  that  war :  Befides,  Scylax  mu  ft  have  writ  at  a  time  when  the 
coaft  of  Afric  and  Afia  was  more  known  than  that  of  Italy ,  Gaul  and 
Spam  i  he,  therefore,  only  has  the  Volfci,  the  Campani ,  and  the  Samnites 
5)ut  makes  no  mention  of  Rome,  whofe  fame  had  not  hitherto  reach’d 
Greece  .-Whence  it  appears  to  me  as  a  thing  beyond  difpute,  that  the  other 
things  in  this  author,  agreeing  to  other  times,  were  added  to  him  bv 
the  tranfcribers,  and  afterwards  taken  into  the  text,  as  was  the  caft  wirb 
many  other  authors,  efpecialJy  thofe  of  this  clafs.  After  this  time  thl 
At hemans  were  fo  eager  in  knowing  thefe  countries,  that  their  great  nun 
{pent  whole  days  in  the  forum  with  fuch  as  fail d  from  the  Phafis  or  Borvft 
henes  learn ßrange ßories  from  them,  as  Ariflotle  in  Athene  has  it»  Bur 
fuch  ftrange  accounts  produc’d  thofe  wild  ftories  about  the  Scythians m 

ulrfT*Cm  n0t  W,th0Ut  reafon  t0  have  «^err’d  thf  Abaris  of 

But  Herodotus  was  a  man  of  another  fhmn  it  ua  >, 

OlhiU  and  other  inhabitants  of  Polls,  to' rt  f*'  * 

^  »«"g  aware,  that  fbmetimes  fome  truth  is  concÏÏ’d 

enur’d  with  fagacity  what,  in  every  relatCwd  to  the  frueft 
1  mall,  therefore  fhew,  as  we  have  it  from  :  i  1  trueit. 

Scythiam  dwelt  about  the  time  of  Darius’  expedition  V  'A  par“  t,le 
the  country  between  the  Boryflhcnes  and  Tanai. '  They  fed  the  T 
thefouth,  as  our  author  fays,  but  there  were  no  A/  t  to 

bank,  excepting  the  rebels,  or  fuch  as  were  banifh’d' fmmThe°’r'ft  ‘ 

body  and  driven  rom  the  banks  of  the  Tanais  farther  to  the  eaif  b  hC 
Herodotus  writes,  that  there  is  ten  davs  innm,-,  f  ,  Now 

Boryfthenes  and  from  the  Boryfthenes  to7  the  Palis  MenU^  Danube  to  the 
the  eaft  of  Scythia  to  the  weft  he  reckon  an  man^  Ftom 

Pontus  to  the  MdanchUni  overagainft  ScytL  ft  the'north  hT?  f°m 
200  fiadia  to  a  day,  and  this  Tnamclv  nc«.rt  a  a  th:  He  reck°ns 
difficulty  :  But  I  think  I  have  hit  on  a  wav  Caufes  the  §reateft 

truth  as  near  as  may  be.  Eratoßhenes  as  Or  J  WC  COme  to  the 

to  i  degree  of  the  equator  buf  S  ;  l  h°  rdates’  affiSn  d  7oo ftadia 
fays,  only  500 ftadiafhom  a  ere^t-Z  fr0fn\careful  obfe*wation,  as  he 

SÄffi  wtifiïfTv“  appf 2 

Tits  lyf  We  haVe  f°Wd  in  feeing  A'S  trf&  *  $  ^  ”™ 

rfat  the  Pontus  Euxinus,  where  broadeft  -  u  j  , 

1  he  mouth  of  the  Pends,  or  £  *’  "  “  brCadth 

kngt'h6  m°Uth0i  th!  Pm“‘  “  f-  -  the  i„ 

1  hat  the  js  in  breadth 

-And  in  length  _ _ 
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According  to  thefe  numbers,  therefore,  of  Herodotus ,  as  to  the  countries  Dimers  o£ 
in  queftion,  to  one  degree  of  longitude  there  will  be  reckon’d  347 fladia ,  ScythlM 
each  of  600  feet,  as  Herodotus  exprefsly  requires,  or  208200  feet.  Now 
we  fhall  reduce  to  a  calculus  the  dimenfions  of  Scythia. 

From  the  Danube  to  the  Boryflhenes 
From  the  Boryflhenes  to  the  Maeotis 
From  the  eaft  to  the  weft  of  Scythia 
From  the  Pontus  to  the  MelanchUni,  or  ^ 

to  the  north  — -  S 

The  two  firft  meafures  of  Herodotus  are  not  very  wide  of  the  truth,  if 
you  travel  from  the  Danube  to  the  Boryflhenes  along  the  coaft ;  and  this  is 
the  reafon,  that  the  M^otis  is  alfo  at  the  fame  diftance  from  the  Boryfl¬ 
henes  ;  for,  either  way  the  courfe  is  interrupted  by  the  running  in  of  the 
coaft.  But  in  Scythia ,  an  open  and  champaign  country,  which  is  neither 
interrupted  by  woods  nor  ridges  of  mountains,  there  is  a  direót  courfe. 

There  is  one  difficulty,  namely,  Herodotus  writes,  that  from  the  weft  to 
the  eaft  is  20  days  journey.  But  Herodotus  excellently  well  explains  his 
meaning,  when  he  includes  Scythia  between  the  Agathyrfi ,  Neuri ,  Andro- 
phagi,  and  the  Melanchlani:  And  this  we  muft  always  carry  in  our  eye  to 
make  every  thing  hang  well  together.  And  thus  having  connected  and 
compar’d  every  thing  well  together,  I  hope  it  fhall  be  found  either  that 
this  was  the  fituation  of  the  Scythians ,  or  becaufe  there  can  be  no  fuch 
great  certainty  in  thefe  matters,  that  I  have  not  been  very  wide  of  the 
truth.  Scythia ,  therefore,  is  fituated  nearly  between  45  and  57  degrees  of 
longitude,  and  between  47  and  55  degrees  of  latitude-,  colonies  from 
which  crofting  the  Boryflhenes  poffels’d  fome  extent  of  land  as  far  as  Tiras. 

As  to  the  order  of  the  rivers  in  Herodotus d  it  is  as  follows  from  Scythia  The  scytu.i 
run  five  rivers,  which  empty  into  the  Danube the  P or at  a  (according  to  ToZ'mihiuJ 
Ammianus  Marcellinus,  Porota )  a  large  river,  coming  from  the  eaft,  re¬ 
tains  to  this  day  its  ancient  name  Prut ,  into  which  run  the  Colazinus , 

Co fm  amis ,  Zuzur ,  Zur ,  Bajfenus ,  Caroccia,  Camine  a ,  Caldarujfa ,  Zizia , 

Valemare ,  Valebratuleni ,  Mofna ,  Nirnoua ,  Calmazuia,  Sapufna ,  Strimba , 

Serata  the  eaft  and  weft,  Cigieza ,  Larga  and  liana,  as  Prince  Cant  emir 
calls  them  in  his  MS.  hiftory  of  Moldavia.  The  Greeks  afterwards,  accord¬ 
ing  to  Herodotus ,  chang’d  the  name  P  orata,  fo  as  to  be  corrupted  into 
Ili/perd^ :  Whence  Co  nft an  tinus  Porphyr ogenet  es'  makes  it  Fpe  and  at 
this  day  Prut.  The  Tiarantus  of  Herodotus  is  the  river  Alaut  •,  for,  accord¬ 
ing  to  Herodotus ,  there  are  three  large  rivers  between  Ti  rant  us  and  Porata , 
the  fame  number  as  at  this  day  between  this  river  and  the  Alauta ;  Befides, 

Ptolemy  thus  alfo  places  his  Alauta  :■  But  of  the  three,  OrdiJJus  is  one,  which 
ftill  retains  its  ancient  name  ;  for,  it  is  «ail’d  Argifcha ,  and  by  the  Greeks r 

after 
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«ft er  Herodotus  Ap£ei‘ox.&>,  as  appears  from  the  Scholia  on  Heftod.  Thé 
Naparis  of  Herodotus f  is  the  laloniza:  The  Ararus ,  the  Hier  aft  us  of  Pto¬ 
lemy  (which  Prince  Cant  emir  took  to  be  the  ancient  name  of  the  prut)  the 
XecerD-  of  Conftantinus  Porphy rogen ctes,  from  its  ancient  corrupted  name 
is  at  this  day  all'o  call’d  Siretus ,  and  by  fome  Moldoua-,  for,  it  is  a  river 
proper  to  Moldavia ,  running  from  its  outmoft  confines  towards  Poland , 
-and  difemboguing,  according  to  Prince.  Cant  emir,  at  two  mouths  into  the 
Danube,  and  encompafs’d  on  each  fide  with  mountains  and  woods.  Next 
to  thefe  rivers  offers  the  Maris,  which  from  its  fource  ftill  retains  its 
ancient  name,  Marofch  or  Merifch,  till  at  Sigetb,  after  lofing  its  name,  it 
mixes  with  the  Tibifcus  or  Pelfs,  with  which  it  difeharges  itfelf  into  the 
Danube:  But  the  Maris  is  by  Herodotus  feparated  from  the  Scythian  rivers 
nor  fhould  it  be  mention’d  by  us,  did  not  Herodotus  place  the  Agathyrfi  upon 
m  _  The  next  is  the  Tiras ,  call’d  by  the  Turks,  Turla,  retaining  fomethino- 
of  its  ancient  name,  and  by  Conftantinus  Porphyrogenetes  and  other  Greek 
authors  call’d  Danaftris  -,  whence  at  this  day  it  is  call’d  Dnifter :  It  rifes 
from  a  lake,  which  feparates  the  Scythians  from  the  Neuri,  I  fay  a  lake, 
upon  the  authority  of  Herodotus ,  whatever  be  its  fource.  Next  to  the 
Tinas  is  the  Hypanis,  now  the  Bog.  Rudbeckius  took  it  to  be  the  Pripe- 
hus  but  I  think  I  have  clear’d  diis  up  in  another  place5.  Hypanis  rifes 
from  a  lake,  which  by  Herodotus  is  call’d  Mut up  Ttvxvi'Pt,  and  in  Scythia 
is  fituated  to  the  weft,  near  which  places  are  wild  white  horfes.  Dio  Chry- 
foftomh  thus  deferibes  the  mouth  of  this  river,  «  near  the  fea  it  forms  a 
,  4  targe  take,  it  is  (limy  and  calm  in  ftill  weather,  the  river  itfelf  is  deep 
4  and  rapid,  its  banks  marfhy,  cover’d  with  reeds  and  trees,  fo  that  fome 
4  of  the  trees  appear  alfo  in  the  lake  like  mafts  of  fhips,  and  there  is 
4  plenty  of  fait  there.’  Into  the  Hypanis ,  according  to  Herodotus,  a  fmall 
.and  bitter  river  falls,  call’d  Amaxampes  by  the  Scythians  ( which  he  fays 

figmfies  to  the  Greeks  hoots  Ohes)  which  is  the  boundary  of  the  Alazones 
,and  Scythe  Aratores  ;  but  it  is  8oo  ftadia  diftant  from  the  fea  ;  for  in  a 
courfe  of  four  days  from  the  Amaxampes  to  the  fea,  the  Hypanis  is  faid  to 

run  bitter  In  another  place  Herodotus 1  places  the  country  hPotULTroti^ 
between  the  Boryfthcnes  and  the  Hypanis  •,  and  he  fays,  that  from  that 
country  the  river  Exampes  runs,  which  before  he  had  call’d  Amaxampes, 
ftemg  to  this  very  river,  almoft  at  an  equal  diftance,  the  Hypanis  and 

fnTrhe 1 H 1  lmkuhdAow  the  bltter  river’  the  takes  a  compafs  round, 
anu  the  Hypams  a  fo  diverges,  according  to  Herodotus  •,  characters,  which 

T  ~Cpd  äa  t0  PhiCe  Ama*amPes  where  n°w  the  fmall  river  Sinauda  is. 
T  Boryftbenesi s  the  next  to  the  Hypanis  call’d  by  the  uncertain  author 

oi  the  Periplus  Ponti  Euxini,  Danapris ,  from  which  it  is  now  call’d  Dniper 

)  '  old  Scythtan  word.  After  Herodotus  fome  who  yet  have  ventur’dto 

write 
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write  of  things  at  a  greater  diftance  back,  and  of  which  they  had  no  cer¬ 
tain  account,  trace  the  fource  of  the  Boryfihenes  from  the  Montes  Alaunici , 
as  they  are  call’d;  but  it  is  not  to  be  wonder’d  at,  if  the  heads  of  rivers  are 
by  ancient  geographers  placed  either  in  lakes,  marfhes,  or  mountains, 
that  they  might  not  feem  to  be  ignorant  of  any  thing :  And,  indeed, 
Matthias  Miechovius ,  a  canon  of  Cracow ,  has  obferv’d,  that  the  lource  of 
the  Boryßhenes  takes  its  rife  in  a  plain  of  Sandomir  and  not  in  mountains, 
of  which  there  are  none  in  that  territory.  The  Boryßhenes ,  according  to 
Herodotus ,  is  a  river  inferior  to  none  but  the  Nile ;  it  glides  in  a  very  pure 
channel,  and  near  its  banks  are  fruitful  fields ;  its  mouth  is  ftor’d  with 
plenty  of  fait  and  large  fifhes,  which  the  inhabitants  broil  and  feed  upon. 
The  river  was  known  to  the  Greeks  from  the  country  Gerrhus ,  which  was 
14  days  failing  diftant  from  the  fea.  At  10  days  journey  from  the  fame 
country  dwelt  on  the  Boryßhenes  the  Scythe  Aratores  \  at  their  mouth  the  Bo¬ 
ryßhenes  and  Hypanis  mix’d  together  into  one  lake  before  they  difembogu’d 
into  the  Pontus:  The  breadth  of  each  mouth  was  equal,  and  the  lake  ex¬ 
tended  for  200  fiadia.  The  promontory,  fituated  in  the  middle  between 
both  rivers,  was  call’d  Hippoleon ,  famous  for  a  temple  of  Ceres:  And  in  that 
promontory,  overagainft  which  the  rivers  fell  from  the  lake  into  the  fea, 
was  in  Dio  Chryfoflom's  time  the  fort  Aledioros ,  fo  call’d  from  the  confort  of 
a  king  of  the  Sauromata.  To  the  eaft  the  P  anticape  running  from  a  certain 
lake  to  the  north,  and  palfing  along  the  territory  of  HiUa ,  fell  into  the 
Boryfihenes.  I  place  it  there  where  at  this  day  the  Samara  is,  or  a  little  below 
this  river  ;  for,  the  Scythe  AgricoN ,  who  were  allied  to  thole  of  the  fame 
name,  living  on  the  weflern  bank  of  the  Boryßhenes ,  dwelt  1 1  days  jour¬ 
ney  from  the  P anticape,  that  is,  as  far  as  Gerrhus:  The  P anticape,  therefore, 
was  not  far  from  the  fea.  Dionyfius  Periegetes,  however,  and  others  deferibe 
its  mouths  as  not  far  from  the  Pontus  from  whence  I  think  it  happen’d, 
thatfome,  comparing  the  P anticape  with  th t  Hypanis,  faid,  that  below  Olbia, 
or  the  town  Boryfihenes,  it  mix’d  with  the  waters  of  the  river  of  the  fame 
namek.  Next  to  P anticape  the  Hypacris  falling  from  a  lake  thorough  the 
middle  of  the  country  of  the  Scythae  Nomades,  and  leaving  the  HyUi  on 
the  right,  difembogu’d  at  the  town  Cercinitis  into  the  Pontus :  But  the 
river  Gerrhus  even  at  its  fource,  bordering  on  the  territory  of  that  name, 
ran  in  the  middle  between  the  Scytha  Nomades  and  Regii ,  till  it  difeharg’d 
itfelf  into  the  Hypacris.  In  Ptolemy  there  is  nothing  but  confufion  •,  the 
Hypanis  is  deferib’d  fome  degrees  more  eafterly  than  the  Boryfihenes ,  fo 
that  one  may  hence  fulpedt  that  in  Ptolemy  it  fhould  be  written  Hypacris. 
The  river  Cercinitis  is  different  from  that  in  Ptolemy,  which  dilcharges 
itfelf  into  the  Sinus  Cercinitis  and  the  Pontus,  as  Herodotus  fays  of  the 
Gerrhus  and  Hypacris :  But  the  Gerrhus  is  by  Ptolemy  made  more  eafterly, 
as  if  it  mix’d  with  the  Palus  Maeotis  :  And  that  we  may  not  be  fo  much 
Vol.  I.  9.  D  d  fur- 
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fbrpris’d  at  this,  we  are  to  know,  that  the  numbers  of  the  degrees  in 
Ptolemy  are  corrupted ;  for,  if  you  examine  him  rightly,  the  Hypacris  is 
in  exprefs  terms  plac’d  to  the  weft  of  the  Boryjthenes ;  the  Cercinitis , 
therefore,  of  Ptolemy,  is  the  fame  with  what  was  the  Hypacris  of  Hero¬ 
dotus  :  But  how  it  happen’d,  that  the  Gerrhus  fhould  feem  to  Ptolemy  to 
run  into  the  Palus  Mceotis ,  which  according  to  Herodotus  mix’d  with  the 
Hypacris  and  Pontus,  I  lhall  eafily  remove  that  difficulty  from  a  remark¬ 
able  but  corrupted  paffage  in  Pliny  1 ;  c  the  bay,  fays  be,  is  call’d  Carci- 
4  nitis,  the  river,  Pacyris ;  behind,  the  lake  Buges  falls  into  the  fea  by 
4  an  artificial  canal,  and  Buges  itfelf  is  feparated  from  Coretus ,  a  bay  of  the 
4  Palus  Mceotis ,  by  a  rocky  ridge ;  it  receives  the  rivers  Gerrhus  and  Hy- 
4  panis,  which  come  from  different  parts  ;  for,  the  Gerrhus  feparates  the 
4  Baßlides  and  Nomades :  The  Hypanis  runs  in  an  artificial  canal  thro’  the 
4  Nomades  and  Hylcei  into  Buges,  and  in  a  natural  channel  into  the  Core - 
4  tusd  Where  F.  H arduin  has  already  obferv’d,  that  the  Pacyris  is  the 
Hypacris  of  Herodotus  ;  and  he  has  alfo  hinted,  that  the  Buges  is  the 
Tlvws  A ijxn-i  the  Byces  of  Valerius  Flaccus,  and  the  Buces  of  Mela.  But 
there  ftill  remains  a  difficulty,  namely,  that  he  did  not  advert,  that 

cretus  fhould  be  read  Cercinitis,  and  that  from  Herodotus,  whom  Pliny 
lias  follow  d  in  this  place  ;  for,  how  could  the  Gerrhus  difcharge  itfelf  to 
the  eaff  into  the  lake  Byces ,  and  the  Hypacris  from  the  weft  into  the  Co¬ 
retus,  or  beyond  Byces  ;  4  and  yet  two  rivers,  as  Mela  [peaks,  difembogue 
4  at  one  mouth  from  different  fources,  and  in  different  channels.’  And  fall 
into  the  Cercinitis ,  as  Pliny  plainly  hints.  The  cafe  is,  therefore, 
this,  the  Hypacris  and  the  Gerrhus  difembogu’d  at  one  mouth  into  the 
Cercinitis  and  the  Pontus  ;  yet  by  an  artificial  canal  reaching  to  Byces  and 
the  palus  Maeotis ,  by  which  it  difcharg’d  itfelf  at  another  artificial  mouth  : 
I  ms  is  that  famous  canal  which  Herodotus  relates  to  have  been  made  by 
the  Oaves  of  the  Scythians.  Conflantinus  Porpbyregenetesm  fays,  that  in  his 
time  that  canal  was  fill’d  up  with  earth,  and  overrun  with  wood.  The 
danats,  the  laft  Scythian  river,  at  this  day  the  Pan  and  the  Don,  ran, 
according  to  Herodotus,  from  a  great  lake,  now  call’d  Juan,  and  fell  into 

;  e  Ajf'ns  \  11  ls  verY  obfcure  what  rivers  Herodotus  means,  when  he 

lays,  that  the  Lycus,  the  Oarus,  and  the  Syrgis  fall  into  the  Mceotis. 
j  tclemy  aho  has  the  D >cas  to  the  weft  three  degrees  nearer  than  the  Panais: 

nr^n  lerCf0re’  7  ^  ^  S*Uk'  Whkh  haS  retain’d  Wthing  of  itS 

I  ^TUnlelStatpe  ltS  ancientname,  of  which  th  cGreeks,  according 
fm,vmaude  tycus>  that  U  mi§ht  found  the  lefs  barbarous :  But 
for  it  ffinnH  |1C  1S  P  ?ƒ  Karf  s  of  Ptolemy ,  confounds  Herodotus'  account; 
ce  ’tlwhf  veP  fCut°,thfJWeftof  the  £."«'»  now,  indeed,  it  is  un- 
between  the  /  mU  fifac  Yet  it  is  certain,  that  Herodotus  places  it 
oetween  the  Lycus  and  the  tamis.  The  Syrgis,  in  another  place  call’d 
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Tpyu  by  Herodotus",  runs  into  the  Tanais ;  it  muft,  therefore,  be  what 
is  call’d  the  Lefler  Nanais  and  the  Sevierßy ,  which  is  a  trace  of  its  ancient 
name.  Herodotus0  fays,  that  thefe  rivers  run  from  the  Tbyffapetce,  not 
from  the  country  of  the  Thyfldgetce,  but  from  a  neighbouring  country ; 
for,  a  little  after  that,  he  places  the  Oarus  in  a  defart,  which  was  below  the 
Thyffagetce ,  or  to  the  fouth  of  them  :  The  remaining  river  is  the  Araxes , 
or  the  Volga ,  as  I  have  already  fhewn*.  The  Pontus  Euxinus  and  the 
Cafpian  Sea  are  too  well  known  to  fay  any  thing  of  them.  Ari fleas  Pro - 
conefius  calls  the  Pontus  the  South  Sea  with  refped  to  the  Scythians ,  but 
Herodotus  calls  it  the  North  Sea  with  refped  to  Greece.  What  fhews  the 
great  accuracy  and  truth  of  Herodotus  is,  that  he  makes  the  Cafpian  Sea  to 
be  longer  in  proportion  to  its  breadth,  as  was  a  few  years  ago  difcover’d 
by  the  Ruffians ,  and  not  fquare,  as  fome  moderns  would  have  it.  To 
the  weft  of  the  Cafpian  Sea  he  places  the  Caucafus ,  but  to  the  eaft  a  very 
fpacious  plain,  the  largeftpart  of  which  the  Majffagetee  poffels:  This  plain 
is  very  famous  in  Arabian  and  Per  ft  an  authors  by  the  name  of  Kapkgjak 
and  Dafcht ,  which  fignilies  a  plain.  In  fine,  he  defcribes,  yet  without 
giving  them  any  name,  the  mountains  farther  to  the  eaft ;  for,  the  Volga 
to  the  weft  is  included  within  a  higher  bank  :  Whence  that  country  is  at 
this  day  call’d  Nagorna ,  that  is,  mountainous.  Yet  there  are  no  hills 
there,  but  a  plain  with  a  higher  bank ;  but  to  the  eaft  there  is  a  large 
plain,  which  trad  is,  therefore,  call’d  Lugavoia ,  that  is,  champaign  \  thele 
mountains,  therefore,  mention’d  by  Herodotus ,  are  no  other  than  what  at 
this  day  are  call’d  Vergat  uni,  of  old  Riphaei. 

After  having  thus  fettled  in  their  proper  fituation  the  feas,  rivers,  moun-  And  thereby  the 
tains,  and  plains,  which  no  trad  of  time  nor  reverfes  of  fortune  could  alter,  re*m  fettled?" 

I  fhall  ufe  thefe  aids  to  delcribe  the  nations  in  their  proper  countries. 

Timonaxp  in  his  firft  book  de  Scythis  writes,  that  there  are  50  different 
nations  of  them  :  But  as  it  is  uncertain  at  what  time  Timonax  writ  this,  and 
whether  we  are  to  underftand  him  of  the  people  of  his  own  time,  or  whe¬ 
ther  he  borrow’d  it  from  the  writers  of  former  times,  I  lay  no  ftrefs  upon 
his  teftimony :  I  fhall,  therefore,  follow,  as  it  were,  the  order  of  nature, 
and  determine  the  pofitions  of  nations  from  Herodotus ,  and  eftablifh  my 
opinion  by  proper  arguments,  where  it  fhall  feem  neceffary.  Now  from 
the  Danube ,  on  the  coaft  of  the  Pontus,  we  meet  with  the  Tiritcs  near  the 
mouth  of  the  river  Tiras ,  where  now  is  Belgorod  and  the  Butziacks.  The 
Scythes  Aratores  poffefs’d  the  inland  country  from  the  river  Tiarantus  as 
far  as  the  Tiras ,  which  Herodotus  has,  therefore,  reckon’d  among  the 
rivers  of  Scythia  :  They,  therefore,  poffefs’d  tValachia,  Moldavia ,  and  a 
fmall  trad  of  Tranfflvania.  The  Agathyrfls,  a  nation  even  of  Scythian 

D  d  2  ori- 

a  Lib.  6.  c.  123.  °  Ibid. 

*  Vide  Acta  Germanica,  &c.  of  the  origin  and  ancient  feat  of  the  Scythians,  Vol.  I. 
f.  lüii/eq.  Ed.  Anno  1742. 
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original,  were  more  wefterly  beyond  the  river  Maris,  that  is,  in  the  wes¬ 
tern  Tranfylvama.  After  paffing  the  Tiras,  on  the  coaft  were  the  Calli - 
pidee  and  above  thefe  the  Alazones ,  both  of  them  between  the  Tiras  and 
Hypanis.  The  iituation  of  the  Alazones  is  more  certainly  known  than 
that  of  the  Calli  [idee  \  for,  the  fource  of  the  Hypanis ,  according  to  Hero¬ 
dotus,  feparates  the  Alazones  from  the  Scythians.  To  the  eaft  are  the 
boundaries  of  the  Alazones,  and  overagainft  them  the  Hamaxampes ;  and 
now  there  is  left  a  country  as  far  as  the  fea  for  the  Callipid.ee  near  the 
Olbitce,  as  Dlonyfius  of  Halicarnafjus  has  it.  I  he  Olbitce  dwelt  above 
the  Hypanis  and  the  Alazones  upon  it,  both  of  them  to  the  weft  of  the 
town  Olbia  ;  yet  the  Alazones  are  more  northerly  than  the  Callipidce  • 
The  Alazones,  therefore,  were  in  the  fouthpart  of  the  Palatinate  of  Po’, 
dolia  at  Camini  eck,  and  in  the  territory  of  Braclau ,  where  it  extends  be 
tween  the  %•  and  the  Nicßer  :  But  the  Callipidce  in  the  eaftem  traft  of 
Braclau  and  in  the  territory  of  Ozacow.  Between  the  Hypanis  and  Bo- 
rvfloenes  were  the  Olbitce,  a  Greek  colony,  where  now  are  the  Dzike  Pole 
the  defert  flams,  and  fome  part  of  the  territory  of  Ozacow.  The  Scythe 
patores,  who  were  allied  with  thofe  Scythians  (whom  1  placed  above  in 
ie  a.acbia  and \  Moldavia)  both  by  blood  and  the  fimilitude  of  their  man- 
'  eis,  poffels  d  the  farther  parts.  The  union  of  the  two  bodies  of  the 

1- A7WaS’  aS!  u  Te’  ^roke  t0  the  norch  at  the  fource  of  the  Tiras 
b\  the  T\eun  and  by  the  Alazones ,  by  means  of  the  Hypanis  itfelf  as  far  is 

Vat  Hamaxampes.  The  G  err  bus,  a  country  to  the  eaft  of  the  Bonflbenes 

is  diftant  from  the  fea  14  days  journey,  from  that  count!*?  for  10  davs 

journey  the '  tcytba  Agricola  inhabited  as  far  as  the  Olbitce? They  there 

fore,  poffefs  d  the  Palatinate  of  Braclau,  and  all  that  extent  count™ 

iom  t.ie  ource  of  the  Bog,  as  far  as  Kiow,  between  the  Boryflbenes  and 

ryypauis,  only  that  at  the  conflux  of  the  two  rivers  the  Olbitl  T 

From  the  fource  of  the  Tiras  the  Neuri  dwelt  above  the 

as  far  as  the  Boryflbenes  in  the  eaftern  part  of  the  Palatinate  of  T  *  ’ 

A dXfpl?'T^a  \  which  country  was  from  them  call’d  Nearis™  The 
Gelonitxndßudim  am  more  wefterly  %  where  now  is  the  Palatinate  of  rJ/ 
an  tie] eta.  Anciently  the  Neuri  inhabited  to  the  eaft  of  the  BorvA 

byeLtkZ\^  and  were  call’d  Neupot  or 

fuch  a  meat  nimli  *  §eneratlon  before  Darius’  expedition f,  becaufe- 

Ärrted  inffircount^ 

that  country,  they  went  over  to  rhV  could  no  longer  continue  in 

were  receiv’d.  In  the  year  a  100  of  th**  ?  Wh°fe  neiShbourhood  they' 

Babylon ,  and  after  that  he  enter’d  ^  ^u?la\  Penod  Darius  recover’d 

teftifies  in  the  beginnt  ^  of  ^  ^JC?hian  war>  ™  Herodotus 

ginning  of  his  Melpomene.  Herodotus'  feems  to  deferibe 

3  Herodot.  Lib.  4.  c  C1  r  r.  ,  ,  _  One. 

3a  Llb'Tcr  -  7-  he  reckons "^05  years  to  22eeM»ra^Uftatf 1US  ad  Dion7fli  v'  3 lo*  *  For, 
o  42,  he  fay:,  that  3  genUonTSke  °f  Il0t  ^Pleat:  And  Li? 2.. 
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one  generation  from  23  to  24  and  30  years.  The  Neuri ,  therefore, 
pafs’d  the  Boryfikenes  about  the  year  4176  or  4165  of  the  Julian  period 
Yet  Herodotus  adds,  nothing,  from  which  it  may  fufficiently  appear  where 
the  Neuri  inhabited  before,  or  where  the  Geloni  and  Bndmi  dwelt. 

I  fhall  relate  from  what  reafons  I  was  induced  to  place  them  in  their  pro¬ 
per  feats  :  The  Budini ,  a  populous  nation,  were  of  Scythian  ex tradtion,  but 
being  driven  out  anciently  from  the  reft  of  their  own  body,  they  remov’d 
from  Scythia  to  the  weft  of  the  Boryflhenes ;  for,  from  this  arofe  the 
ftory  among  the  Greeks  of  the  two  brothers,  Gelonus  and  Agathyrfus , 
being  banifh’d  from  Scythia ,  which  is  related  by  Herodotus.  But  as  the 
Agathyrfi  remov’d  to  the  weft,  fo  did  alfo  the  Budini but  the  Geloni ,  a 
Greek  colony,  according  to  Herodotus ,  being  mixt  with  the  Budini , 
partly  retain’d  fomething  o-f  the  Greek  manners,  and  partly  adopted  thofe 
of  the  Scythians  :  From  this  it  happen’d;  that  the  Budini  went  alfo  by  the 
name  of  Geloni :  But  this  in  Herodotus'  judgment  is  erronous,  as  the 
Geloni  were  of  a  different  original  and  different  in  their  manners,  and 
us’d  a  mixt  language  of  Greek  and  Scythian ,  whereas  the  Rudim  only 
'us’d  the  Scythian  ;  and  as  the  Gcloni  follow’d  agriculture  and  gardening, 
and  dwelt  in  towns,  but  the  Budini  only  applied  themfelves  to  the  care  ol 
their  herds  and  flocks:  Yet  from  this  confufion  was  fram’d  the  ftory  of 
Gelonus ,  as  the  father  of  the  Scythians ,  tho’  he  had  no  relation  to  the 
Rudini ,  much  lefs  to  the  Scythians.  The  town  Gelenas ,  fttuated  among 
the  Budini ,  gave  to  thefe  Geloni  their  original  and  firname  ;  it  was  encom- 
pafs’d  with  a  wall,  each  of  whofe  fides  meafur’d  30  ftadia ;  all  their 
houfes  were  of  brick,  the  temples  and  altars  were  thofe  of  the  Grecian 
Gods,  but  their  ftatutes  were  of  wood.  Stephaniis  Byzantius  places  the 
town  among  the  Sarmatcc.  This  migration  of  the  Budini  and  Neuri  is 
a  memorable  period  in  the  hiftory  of  the  north;  for,  as  we  learn  from 
the  northern  mythology,  from  that  time  Odin  the  firft  and  the  kennt ,  or 
the  Neuri  and  the  Budini  went  to  the  finus  Bothnicus  and  to  Scandinavia 
itfelf:  The  Neurit  therefore,  dwelt  before  on  the  river  Defna ,  but  after¬ 
wards  in  the  loweft  part  of  Lithuania  and  in  a  certain  part  of  Volhynia  ; 
but  the  Budini  and  Geloni  on  the  borders  of  Breßci.  Above  the  Neuri 
and  Budini  Herodotus  places  a  defart  to  the  north,  adding,  fo  far  as  I 
know ,  for,  as  Plutarch  has  it  in  his  The  feus,  fuch,  as  deferib’d  the  filia¬ 
tions  of  ancient  countries,  if  they  did  not  know  them,  feign’d  that  the 
country  was  all  fands  and  parch’d  up,  marfhy  lakes,  ridges  of  moun¬ 
tains  and  a  frozen  fea,  left  they  fhould  leave  any  void  fpaces  in  their  maps; 
of  which  they  fhould  feem  to  know  nothing ;  yet  the  V enedi  and  the 
iflands  EleElrides  in  the  Baltic  fea,  and  the  Eridanus,  which  is  now  Dun  a 
near  Riga,  were  names  known  to  Herodotus ,  as  we  have  mention’d  elle- 
where". 

Beyond i 
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Beyond  the  Boryftkenes  on  the  coaft  is  the  country  Hylcea,  included 
between  the  P anticape  and  the  Hypacris,  the  only  woody  country1  of  all 
Scythia  r  and  at  this  day  it  is  the  Leffer  i Tartary .  Above  this  tradt  extend 
to  the  eaft  along  Panticape  the  Scythe  Hgricohe  for  three  days  journey 
and  i-i  days  up  the  Boryfthenes  ;  and  therefore  as  far  as  the  river,  now 
call’d  De/na ,  in  the  trails  of  the  eaftern  Ukraine ;  there  lay  the  country 
Gerrhus  and  the  burying  place  of  the  Scythian  kings :  Above  it  was  a 
large  defart,  and  beyond  it  the  Androphagi ,  a  peculiar  nation  and  by  no 
means  Scythian,  in  the  trails  of  the  territory  of  Smolensko  and  Vitepsko , 
afterwards  a  defart  and  uncultivated  place,  as  far  as  we  know,  fays 
Herodotus.  After  palling  the  P anticape,  the  Scythae  Nomades  incline  to 
the  north  along  the  river  Gerrhus ;  and  part  of  them  is  fituated  to  the 
well  of  the  Hypacris.  In  the  Cherfonefus  the  Tauri  inhabited  a  large 
trad  to  the  weft  ;  for,  the  Scytha  Regii ,  call’d  Apisoi,  or  Op  turnip  pof- 
fefs’d  the  weftern  part  of  the  Pemnfula ,  who  extended  from  this  country 
to  the  Gerrhus  and  the  Sinus  Cercinitis ,  and  beyond  the  canal  made 
from  the  Gerrhus  to  the  Byces  northwards  to  the  lake,  from  which  the 
Tanais  arifes,  and  to  the  eaft  as  far  as  the  mouth  of  the  Tanais ,  which 
country  is  now  poflefs’d  by  the  Grim  ’Tartars ,  Nogaians  and  the  Cojfacks, 
Above  the  Scythee  Regii  are  the  Melanchlasni ,  a  nation  by  no  means 
Scythian ,  in  the  territory  of  Mofcow ,  and  in  the  neighbouring  trad  to 
the  eaft.  What  extended  farther  to  the  north  was  by  Herodotus  fill’d 
with  lakes,  marlhes  and  defarts.  Plutarch w  had  been  inform’d  by  thofe 
who  travell’d  Scythia  and  Thrace ,  that  there  were  frequent  lakes  and 
marlhes  in  thofe  parts,  to  which  Pcffidonius  imagin’d  was  owing  the 
extremity  of  cold  in  thefe  countries.  Beyond  the  lakes  and  defarts  they 
related,  that  the  air  was  fo  full  of  feathers,  as  to  blind  travellers;  and 
this  Hercdtus  explains  of  the  great  quantity  of  fnow  that  falls  there: 
f  ct  pofterity  gave  way  to  this  idle  ftory  of  the  Scythians ,  by  giving  the 
appellation  of  Pterophoron  to  this  country,  from  the  continual  fall  of 
[now,  refembling  feathers,  as  Pliny*  fays.  Herodotus  calls  the  country  on 
the  M acetic,  thro’  which  the  Lycus  and  Oarus  run,  the  Mceotis.  Beyond 
the  lanais  in  the  inmoft  bay  of  the  AActotis  dwelt  the  A ct^toi,  or  rather 

Aff  io L  Sduromata  .'  Its  inmoft  bay  lies  where  the  MceGis  runs  very  far 
into  the  coaft  of  A  ft  a,  where  it  receives  the  Tanais.  Thefe  Lazii  Sau- 
romates  dwelt  1 5  days  journey  towards  the  north.  The  reafon  why  I 
cannot  compare  thefe  days  to  fiadia  is,  that  as  all  that  country  is  moun¬ 
tainous,  leveral  fiadia  and  thofe  of  an  uncertain  number  make  up  a  dem-ee; 
as  when  Her  dolus  fays,  that  it  is  30  days  journey  from  the  Maeotis  to  the 
Tr  t  iatls  a  diftance  of  four  degrees,  thro’  mountains  and  by¬ 
way,.  nei  eas  in  a  plain  30  days  according  to  Herodotus  made  12 


t.  959. 
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degrees.  I  have,  therefore,  placed  the  Lazii  in  thofe  parts  where  they 
dwelt  long  after  Herodotus'  days.  Herodotus'1  was  here  miflaken,  when 
he  thought,  that  the  Actf/o*  were  fo  call’d  from  Aaf/?,  a  chit  fin?  by  fots ; 
for,  alluding  to  this  etymon,  he  fays,  that  the  Budini  obtain’d  the'  fe  chid 
lot  above  the  Lazii  more  to  the  north.  Herodo  us  writes,  that  th z  Ama¬ 
zons  came  from  the  Sarmat re  near  the  Danube ,  and  the  coaft  of  the 
Pontus  and  Mczotis  to  the  north,  and  made  a  defcent  upon  the  Crernni , 
and  in  the  manner  of  robbers,  over-run  that  trabf,  which  is  between  the 
Cremni  and  the  mouth  of  the  Tanais ,  that  they  fettled  to  the  north,  and 
being  afterwards  blended  with  the  Scythians ,  took  a  refolution  of  palling 
the  Tana  is*.  Here  they  fettled  between  the  Lazii  and  Bn  dim  to  the 
fouth  of  both  i  their  language  was  Sarmatian  \  they  with  difficulty 
learn’d  the  Scythian  language  ( lo  that  Herodotus  fays  that  they  fpoke  a  cor¬ 
rupt  language)  from  the  Budini,  whofe  embraces  they  courted.  Above  the 
Budini  to  the  north  is  a  defart  extending  for  feven  days  journey,  to  wit, 
from  the  river  Syrgis  and  the  fources  of  the  Lycus  and  Oarus :  Higher 
than  that  defart  dwelt  the  Thyßagetcs ,  the  Tbyrflagetez  according  to  Valerius 
Flaccus ,  a  numerous  people,  and  not  of  Scythian  original  -,  and  with  them 
the  lyrcce  dwelt  in  the  fame  parts  towards  the  fouth-eaft.  Th e  Scythes 
Rebelles  or  Exules  were  more  to  the  eaft,  who  were  baniffi’d  by  the 
Scythce  Regii :  All  their  country  is  champaign.  From  the  Scstbce  Exules 
the  country  began  to  be  rugged  and  ftony,  which  at  length  rofe  into  high 
mountains.  Now  there  are  no  mountains  in  thefe  countries  except  the 
Ripbczi  beyond  the  Volga ,  now  call’d  the  Vergat urii  :  And  thefe  fhall  be 
our  direélion  in  arranging  the  fituation  of  thefe  nations  :  And  indeed,  the 
entire  weftern  bank  of  the  Volga  is  call’d  Nagorna  or  mountainous  \  but 
fuch  as  have  fail’d  on  that  river  have  obferv’d  no  mountains,  only  that 
the  bank  was  higher,  fince  the  eaftern  bank  is  marffiy  and  one  large 
plain  :  There  are,  therefore,  no  other  mountains  but  the  Riphcei  and  at 
the  bottom  of  thefe  mountains  Herodotus  places  the  Argippczi ,  call’d  alio 
Sacri  and  Calvi,  from  their  baldnefs,  which  both  the  men  and  women 
have  always  had  from  their  birth.  Thefe  Calvi  (who,  according  to 
Herodotus,  had  flat  nofes  and  long  beards )  were  great  maffers  of  equity 
and  the  laws  :  Their  religion,  and  not  their  arms,  of  which  lalt  they  had 
none,  were  their  fecurity  againft  their  neighbours.  The  Scythians  and 
Greek  merchants  from  the  Boryfihenes  and  from  all  parts  of  Pontus  main¬ 
tain’d  a  commerce  with  them  ^  and  the  Scythians  gave  out,  that  this 
correfpondence  was  kept  up  between  them  by  means  of  feven  interpreters 
and  as  many  languages.  Many  leffer  nations,  therefore,  of  different 
originals,  which  are  now  unknown,  muff  have  lain  between  them.  No 
one  has  penetrated  beyond  the  drgippoei  to  the  north,  on  account  of  the 
high  mountains,  at  the  foot  of  which  the  Argippczi  dwelt.  The  Argippczi 

related 
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related,  that  the  AEgipodes  dwelt  among  thofe  mountains,  and  that  beyond 
thefe  dwelt  luch  as  deep  for  fix  months,  which  points  at  the  outmoft 
parts  of  the  north.  To  the  eaft  of  the  Argippcei  dwelt  the  Arimafpi ; 
yet  fo  that  the  JEgipodes  and  Gryphes ,  the  guardians  of  gold,  were  alfo 
to  die  north  of  thefe.  The  Hyperborei  are  placed  above  them  all  in  uncer¬ 
tain  tradis  under  the  pole  ;  and  all  thefe  nations  above  the  Argitircei  and 
](fe dones  were  not  known  either  to  the  Scythians  or  Greek  merchants. 
The  Argippce.l  and  Ifedoues  were  the  only  people  who  mention’d  any 
thing  of  them.  Now  the  Maffagetcs  pofiefs’d  to  the  eaft  and  beyond  the 
Araxes  large  tradis  of  land  on  the  Cafpian  fea  over-againft  the  IJfe  dones  \ 
but  the  IJfe dones  had  the  Argippcei  for  their  neighbours  to  the  weft,  the 
Arimafpi  to  the  north,  the  Maffagetcs  to  the  fouth  and  probably  alfo  to 
the  eaft,  and  they  reach’d  to  the  Cafpian  fea. 

Thus,  therefore,  have  we  (taking  Herodotus  for  our  guide)  defcrib’d 
the  fituation  of  thefe  nations,  according  as  the  nature  of  the  tradis  and 
probable  indications  feem’d  to  bear.  I  fhall  briefly  fhow,  how  widely 
Claus  Rudbec kms  differs  from  us,  and  how  he  places  at  random  thofe 
people  all  over  the  north  4  the  Callipidce ,  fays  he ,  are  on  the  Bor^flhenes' 
4  tne  Halizones ,  where  now  ftands  Halizum  j  the  Scytha  Amores  in 
4  Poland  and  Livonia ;  the  N cirri  on  the  eaftern  bank  of  the  IVeiffe / 

4  as  far  as  Narva  :  And  in  fine,  the  Scythes  Agricolce ,  who  were  to  the 
ealt  of  tiie  Roryfibenes ,  are  in  the  territory  of  Mofcow.  The  Scrthcs 
4  Regii  are  the  Crim  Tartars.  1  he  Melanchlcsni  are  thofe  of  Mofcow  as 
,i  as7 ,  e  Ladoga  and  Onega.  The  Budini  are  on  the  Baltic  fea/  The 
fhpjfagetce  are  in  Carelia  and  Sauolaxia  :  The  frees  are  in  Ruffia  at 

I  hrp0'ftz:  The  Scytha  Calvi  are  the  Laplanders:  The  Sacri,  the 
Uplandcrs :  The  Argippei  are  the  Swedes,  fo  call’d  from  a  Swed.fh ferm 
onv/y/Yir,  which  fignities  lofigbt  with  darts,  with  whom  the  Scythe 

,  ™ai"tain  d  a  correfpondence  by  means  of  feven  languages,  as  the  Poli/h 
.  J  Ltth«antan,  Eßhoman ,  1  mute  and  Lapponic :  And  in  fine’ 

confinSefflv  y  h™PlaCed  in  Eßh‘”’  1  «»ali  "«  ipend  time  in 
we  have  a  d  th  rInKgSf  S  ^  ^  ^  “derftand  from  what 

II  ’  h  he  haS  g0ne  m  to°  vaSue  and  loofe  a  manner  from  the 
Boryfihenes  to  Scandinavia ,  without  regarding  the  fituation  of  rivers 

Ä ttohe  has  up  and  do™ « 

taf  has  in  thi fl  in  the  firft,ed‘.ti0‘1  of  h‘S  Northern  and  Laßen,  Tar- 
tries  and  our  r,,l  u  J’’  treafed  u.  t  le  ancient  inhabitants  of  thefe  coun- 
the  fecoiuS  d  ^Ut,  he  has  no  where  explain’d  him  ;  but  in 

tint  no  j  '  T  ,hc  has  entirely  omitted  that  firft  part.  To  conclude, 

dTusZ thffl  ^ ?nSf  Y  we  have,  P‘aced  Ae  rndanus  of  Hero- 
1  hc ^  in  t^ieie  Parcs>  we  have  given  the  reafon  in  our 

•T  ro7.  Amrt.  ,«92.  b  Amft.  I?05  dlirer- 


of  Ger  m  a  n  y,  &c.  217 

diflertation  de  Numo  Rhodio -,  and  we  Hiall  treat  of  it  in  another  place, 
when  we  fliall  have  an  opportunity  of  explaining  feveral  other  things, 
which  we  have  here  omitted. 


An  Account  of  the  great  Fog  in  October  1717,  with  Reflections 
thereon.  From  the  Breflaw  Colle&ion,  October  1717.  Clafs  IV. 

Art.  I.  p.  206. 

Franßated  from  the  Hie  h-D  utch. 

AS  in  this  and  in  the  beginning  of  the  enfuing  month  there  fell  an  The  hiOoty 
extraordinary  great  fog  for  12  days  together-,  fo  it  fecms  to  be  thls  f°s 
worth  the  while  to  fubjoin  here  tile  particular  obfervations  we  made 
on  this  remarkable  'phenomenon  i  for,  after  the  furface  of  the  earth  had 
been  pretty  well  foaked  by  a  great  deal  of  rain,  till  October  20.  and  a  con¬ 
tinued  foutherly  warmth  enfued  thereon  there  was  at  length  obierv’d 
from  October  22,  and  efpecially  as  the  wind  began  to  blöw  from  the  eaft, 
early  every  day  till  noon,  and  afterwards  again  in  the  evening,  an  extra¬ 
ordinary  thick  fog-,  as  to  which,  we  think  proper  to  give  a  particular  ac¬ 
count  of  what  we  obferv’d  abroad  in  the  openheids  on  October  24,  and  25. 

This  fog,  it  is  time,  was  obfervable  very  early  in  the  morning  ;  but  it  was 
moderately  thick  and  expanded  itfelf  rather  fomewhat  upwards:  Whence 
the  fun  might  be  feen  about  fix  and  feven  to  fhine  thro’  it  without  emit¬ 
ting  any  rays,  and  refembling  a  round  difk  -,  and  like  the  moon,  fuffer’d 
itfelf  to  be  view’d,  without  either  dazling  or  cauhng  any  pain,  in  regard 
the  rays  were  damp’d  and  weaken’d  below  by  the  fog :  But  as  the  fog  had 
a  manifeft  motion  and  different  degrees  of  thicknefs,  fo  at  one  time  it 
uncover’d  the  fun’s  difk,  and  again  entirely  cover’d  it.  About  9  o’clock 
it  fell  very  thick  to  the  earth  -,  and  it  was  fo  dark,  that  not  the  leaf!:  part 
of  the  fun’s  body  could  be  feen,  but  even  perfons,  trees,  and  houfes,  at 
a  few  paces  diftance,  were  no  longer  diftinguifhable.  The  moiftnefs  of 
this  fog  was  fo  fenhble,  that  in  falling  it  refembled  the  fineft  mizling  rain, 
tho’  on  account  of  its  fubtility  it  for  a  (long  time,  and  almoft  unobferved, 
fell  to  the  earth.  Every  thing  was  fo  moiften’d  thereby,  that  thick  drops 
were  obfervable  on  them,  and  efpecially  on  the  hair.  Along  with  this 
was  felt  a  fenfibly  moift  cold,  and  the  air  began  to  move  a  little.  This 
fenfible  cold  produced  no  flrong  wind,  efpecially  where  the  fog  was 
higher  and  intercepted  the  rays  of  the  fun  by  its  thicknefs.  However,  it 
v/as  not  equally  thick,  even  where  it  lay  low  j  and  in  feveral  places  one 
could  fee  a  little  way  off,  tho’  in  adjoining  places  on  the  fame  level,  fcarce 
10  paces  off:  One  could  better  Tee  direcStly  upwards  thro’  the  fog,  and 
view  the  azure  fky,  tho*  indiftindtly,  thandire&ly  forwards  and  horizontally  : 

So  that  it  is  manifeft,  that  the  height  of  this  fog  was  not  confiderable,  but 
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that  it  fell  low  to  the  earth.  Nay,  towards  8  o  clock,  before  the  fog  feil 
lower  and  in  greater  plenty  on  the  furface  of  the  earth,  the  lun  as  he 
mounted  up,  was  obferv’d  to  drive  it  downwards  before  him  towards  the 
weft  and  north-weft,  as  if  a  thick  vapour  came  down  obliquely  and  (lowly 
towards  the  latter  point,  in  the  fame  form  as  we  uiually  obi  erve  dark  clouds 
that  are  equally  expanded  :  And  this  motion  of  tne  fog  was  p  amly  dilcern- 
iblej  and  now  the  earth  and  the  trees  were  fo  wet,  that  tne  latter  dropp  d 
plentifully,  in  the  fame  manner  as  in  a  fhower  or  rain,  but  as  ail  the 
Helds  and  bufhes  (but  not  the  trees)  were  cover  d  with  fine  and  very  clofe 
wrought  cob-webs  •,  fo  this  moiftening  fog  flood  very  thick  in  fmall  round 
fpherules  upon  their  clofe  threads,  yet  always  apart,  without  running  into 
one  another,  tho’  as  foon  as  you  touch’d  them  they  came  together,  and 
eaufed  a  moiftening.  By  this  equal  expanfion  of  the  threads,  the  fields  ap¬ 
pear’d  entirely  white,  as  if  they  were  cover’d  all  over  with  rime  or  fnow, 
as  Menzelius*  had  alfo  obferv’d-,  yet  with  this  difference,  that  the  trees 
and  their  boughs  appear’d  equally  moi  ft  without  this  whitenels.  This  fog 
feem’d  alfo  in  fome  meafure  to  llink,  like  a  ftrong  damp  that  falls  plenti¬ 
fully  on  the  bread  and  affeäs  the  freedom  of  refpiration,  and  like,  what 
happens  from  the  fleam  of  wort  and  new  beer  in  winter.  About  io  o’clock 
and  towards  n  the  fun  appear’d  more  and  more,  and  the  air  became 
clearer  -,  yet  round  about,  elpecially  towards  the  weft,  the  fog  was  ftili 
obferv’d  in  the  atmofphere  like  vaporous  pieces  of  clouds  -,  but  afterwards 
it  entirely  difappear’d,  and  the  air  became  perfectly  clear  and.  warm  :  Upon 
which  at  noon  the  fields  and  fhrubs  foon  began  to  dry  again.  Now  this 
fog  increas’d  from  day  to  day  -,  and  as  at  firft  it  only  appear’d  early  in  the 
morning  till  6,  7  or  8  o’clock,  but  afterwards  till  towards  11,  fo  a  little 
after  it  again  appear’d  towards  the  weft;  fo  that  at  laft  on  the  26th  and 
die  following  days  the  air  was  no  longer  clear  with  us,  but  continued  con¬ 


flant  ly  overcaft. 

This  fog  in  its  peculiar  nature  was  nothing  other  than  1.  a  pure  moif- 
ture,  which  took  its  rife  from  our  earth  alone,  and  in  its  fubtile  particles 
mounted  up  into  the  air,  till  at  length  it  was  perfedlly  fit  to  rife  to  the 
height  of  our  atmofphere.  2.  A  real  cloud  on  the  earth,  as  it  had  the 
properties  thereof  in  all  its  principal  phenomena ;  in  regard  it  had  partly  at  a 
diftance  and  horizontally,  and  partly  afterwards  obliquely,  the  appearance 
of  a  cloud  -,  and  plainly  fhow’d  a  progreffive  motion  aggregately,  had  its 
different  figures,  was  thicker  in  fome  places  than  in  others-,  and  at  laft 
form’d  real  clouds  aloft  in  the  air,  and  alfo  produced  the  effedls  of  a  real 
cloud,  in  regard  it  moiften’d  and  put  the  air  into  motion.  3.  This  fog, 
even  where  it  lay  low,  adtually  mov’d  the  air,  yet  gently,  and  produced  a 
fenfible,  cold,  moift  and  gentle  wind,  which  alfo  became  ftronger,  the 
higher  tiie  fog  flood.  4.  Thefe  nebulous  vapours  are,  on  account  of  their 

fubtility 
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fubtility  perfectly  fit  to  mount  aloft  into  the  air,  and  form  an  actual  cloud, 
efpecially  when  they  cannot  be  difpers’d  with  fufficient  force  by  the  lun ; 
and  when  the  air  is  warmer,  and  receives  this  fog  in  greater  plenty  ;  which 
probably  will  happen  ftill  the  more,  if  the  air  come  to  it  from  the  moift 
wefferly  quarter:  Yet  thefe  feparate  vapours,  if  they  (land  long  below,  and 
have  no  ftrong  progrellive  motion,  may  from  their  mild  nature  cafily  come 
together,  become  heavier,  fall  down  to  the  earth,  and  caufe  a  ienfible 
moiftnefs  ;  yet  fo  that  a  great  part  of  them  is  alfo  diffipated  and  rarefied 
by  the  warmth  of  the  fun.  5.  Now  this  falling  moifture  form’d  pure 
round  globules  of  different  fizes,  namely,  as  the  particles  being  fubtilely 
combin’d,  fell  (lowly  in  form  of  drops  upon  pure,  fubtile  and  feparate 
threads  of  cob-webs,  by  which  means  they  could  not  touch  each  other  in 
all  their  parts,  and  fo  run  together,  but  might  be  fitly  colleded  into  fuch 
round  globules,  which  was  alfo  fo  much  the  more  promoted  by  the  cool  of 
the  morning.  6.  But  that  thefe  foggy  and  cloudy  vapours  did  not  mount 
together  into  the  air,  appears  to  be  owing  to  this,  namely,  as  the  heat  of  the 
fun  in  the  day-time  draws  up  a  deal  of  moifture,  which  in  time  is  eafily  dilft- 
pated,  and  which  in  the  following  night  by  a  continued  impetus  upwards  and 
in  an  open  country  is  always  rais’d  ftill  higher,  fo  at  laft  by  the  additional 
cool  of  the  morning  *,  and  efpecially  on  a  cold  eafterly  wind  enfuing,  this 
moifture  is  forced  downwards,  and  not  rais’d  aloft,  diffipated  and  difpers  d: 
Whence  7.  it  alfo  fell  down,  not  in  form  of  large  but  very  fubtile  drops, 
as  they  had  not  a  great  way  to  fall,  whereby  they  might  become  larger  in 
their  paffage.  8.  But  that  in  one  day  there  fell  a  greater  or  leis  fog  than 
in  another,  as  the  wind  blew  conftantly  from  one  quarter,  appears  to  be 
owing  to  its  own  progrellive  motion,  and  even  to  that  of  the  wind,  as 
poffibly  the  fog  was  thicker  in  one  place  or  diftrid  than  in  another,  or  as 
it  divided  itfelf,  or  fell  down  on  hills  and  eminences  •,  and  confequently 
there  was  on  one  day  a  greater  or  lefs  quantity,  denfity  and  colledion 

thereof,  than  on  another. 
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A  new  Method  of  determining  the  Maxima  and  Minima.  By 
D.  T.  From  the  Ada  Eruditorum  Lipf.  An.  1683.  p.  122. 

Tr (inflated  from  the  Latin. 

AS  fome  of  my  friends,  upon  feeing  my  method  of  tangents*,  pub- 
lifh’d  in  the  Aft  a  Erudit,  for  the  month  of  December  p.  jgi.Jeq. 
Anno  i682.-have  greatly  defir’d  to  know,  by  what  method  I  might 
hence  determine  the  maxima  and  minima ,  and  whether  this  might  not  pro¬ 
bably  be  done  by  the  fame  method  y  fo  I  have  refolv’d  ro  communicate 

fome  things  here  in  order  to  fatisfy  their  de  fire. 

E  e  2  vv  e 

*Vide  Acta  Germanica,  &c.  Vol.  I.  p.  182.  feq.  An.  1742. 
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The  determina¬ 
tion  ot  th?  max- 


We  are,  therefore,  to  obierve  in  the  firft  place,  that  the  determination 
,ma  and  minima  0f  the  maxima  and  minima  is  nothing  other  than  the  determination  of  a 
found."  aw  iüW  fpecial  cafe  about  the  tangents  of  curves  ;  and  to  underftand  this  the  more 
1mS.  7.  piate  IV.  eaßiy^  I  fhall  illuftrate  it  by  an  example.  Let  any  indeterminate  quantity 
BC  be  ;=x,  which  is  to  determine  fome  maximum  \  let  a  denote  fome 
given  line  BH,  and  let  the  maximum  to  be  determin’d  be  aax>  —  iax*-\-x*. 
Let  this  maximum  be  reprefented  by  the  line  F  G,  which  put  —y  aax ; 
—  2 ax*-\-x\  will  therefore  be  — yf9  which  equation  expreffes  the  nature 
of  any  curve  by  means  of  two  indeterminate  quantities :  But  now  to  find 
this  maximum ,  no  tiling  other  is  required  than  that  the  greateft  ordinate  of 
this  curve  BDFH  be  determin’d  but  as  this  ordinate  is.  the  line  F G, 
where  the  line  EF,  parallel  to  the  axis  B  FI,  is  the  tangent  of  this  curve,  there 
is  nothing  other  necefiary  than  to  find  the  tangent  of  this  curve  BDFFI  in 
any  point  generally,  and  then  all  the  fpecial  cafes  will  be  likewile  deter¬ 
mined,  and  conlequently  this  cafe  too,  where  the  line  EF,  or  the  tangent, 
is  parallel  to  the  axis  ;  in  theprefent  cafe  therefore,  let  AB  be  =  /  •,  Accord¬ 
ing  to  the  rule  I  have  given  for  tangents  it  will  be  t  ~  "  'I x  * —  . 

We  are  to  obferve  in  the  fecond  place,  as  it  is  very  evident,  that  if  the 
tangent  EF  be  parallel  to  the  axis,  the  denominator  of  this  fraction  is 
=  0:  Whence  we  fiiall  have  3  aa  —  8  ax-\-$xx  —  o,  an  equation,  by 
means  of  which  the  quantity  x,  and  confequently  the  maximum ,  is  deter¬ 
mined. 

We  are  to  remark  in  the  third  place,  that  in  order  to  determine  the 
fame  quantity  BG,  if  any  maximum  be  given,  yet  ftill  another  equation 
may  always  be  found  by  feeking  the  tangent  on  the  other  fide  of  this 
curve  :  But  as  thus  two  equations  may  be  had  including  the  fame  unknown 
quantity,  it  will  be  no  difficulty  for  the  fkillful  in  thefe  matters-  to  deter¬ 
mine  what  is  fought :  Thus  putting  LH^?,  the  maximum  will  be  a* zz 
•—  3  a  a  2; 3  +  3  a  z4  —  2 5  =y*.  And  hence  according  to  my  rule  of  tangents 

H  M  will  be  Whence  now,  according  to  the 

fecond  remark,  the  denominator  of  this  fraótion  2a*—gazz+i2azs 
~~  5  s4  =  o  •,  in  which  equation,  if  infteadof  z  you  fubftitute  a  — x,  which 
is  equal  thereto,  you  will  have  —  3  a  x  *  +  5  x3,  or  x  = - ,  the  fecond  equa¬ 
tion,  by  means  of  which  the  length  B  G  is  found. 

And  thus  I  have  difclos’d  a  principle,  from  which  is  deriv’d  as  expe¬ 
ditious  a  method  of  determining  the  maxima  and  minima ,  as  I  have  hitherto- 
feen  ;  and  it  is  as  follows. 

Let  B  FI  any  given  quantity  be  =  a,  in  refped  of  which  any  7naximum 
or  minimum  is  fought;  putBG=x,  and  GH=z:  Now  1.  it  will  be 
%  —  a  —  x.  2.  Let  the  maximum  be  form’d  by  means  of  the  quantity  z,  fo 
that  ALdoHsot  enter  into  this  expreffion ;  and  let,  for,  inftance,  that  maxi¬ 
mum 
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mum  be  az'  —  3  aaz6  -f  3  ;zz7  —  z\  in  which  quantity  let  2  be  prefix’d 
to  the  term  where  z  has  2  dimenfions,  3,  where  3,  but  4,  where  4,  ÖV. 
and  thus  let  the  exponent  of  the  power  of  z  be  always  prefix’d  to  the  fame 
term  ;  but  let  the  whole  aggregate  thus  produced  be  =  o:  It  will  therefore 
be  in  the  prefent  example  ßa=zf  —  lüa.az6  -fi  21027  -  82^0,  or 
303—  1  S  a  az  2  i  azz  —  8  2d  =  o.  3..  In  this  laft  equation  let  z  =  a 
—  ^  be  reftor’d  i  and  a  very  Ample  equation  will  be  found  for  the  quantity 
X,  which  determines  the  requir’d  maximum  or  minimum ,  as  in  the  prefent 
inftance,  if  in  the  equation,  viz.  3^  —  1  8  aaz  -fi  21  azz  —  8  z3  —  o, 

z  =  a  —  X  be  reftor’d,  x  will  be  found  =  ,  by  means  of  which  the  maxu 

mum  requir’d  is  determin’d. 


The  Dißediion  of  a  Mole .  By  Gnntherus  Chriftophorus  Schelham- 
merus.  From  the  Mifcellanea  Naturae  Curioforum,  An.  L 
Dec.  II.  Obf.CXXX.  p.323, 

t  i  .  _  t 

Tranßated  from  the  Latin. 

i.  t  É  ^  H  E  fkin  of  this  animal  is  very  hard  and  entirely  finewy,  fo  as  Dcfcri  tl(^oft-ne . 

to  require  the  lliarpeft  knife  to  cut  it  thro’ ;  which,  befides  the  skmcL'mok.  ’ 
finewy  fubftance  of  the  fkin,  feems  to  be  owing  to  this,  namely,  that  as 
this  animal  is  of  a  colder  conftitution,  and  perpetually  lives  under  ground 
in  cold  places,  its  body  perfpires  but  little  ^  conlequently,  the  pores  of  its 
lkin  are,  probably,  by  far  fmaller  than  thofe  of  larger  animals  •,  and  nature 
muft  have  provided,  left  the  cold  lhould  ftrike  too  readily  thro’  thefe  pores 
and  affedt  the  vifeera  on  which  account  alfo  we  obferve  its  hair  to  be 
very  fine,  and  therefore  fofter  than  any  filk,  in  order  to  ward  off  the  cold  i 
And  that  it  is  fo  fine  is  doubtlefs  owing  to  the  fmall  pores  thro’  which  the 
hairs  muft  pafs  j  for,  J  obferve  in  fuch  animals  as  have  ftronger  hairs  like 
briftles  about  their  mouth,  as  in  a  cat  and  a  hare,  that  the  pores  in  thefe 
parts  are  far  larger,  and  plainly  diftinguifhable,  but  fmaller  in  other  parts: 

Befides,  in  a  hare  ( to  mention  this  by  the  bye )  at  the  origin  of  thefe  hairs 
I  always  find  a  follicle  full  of  a  white  liquor  ^  -  tliis  -  follicle  is  pretty  large, 
fuch  as  is  fometimes  obferv’d  even  in  human  hair  •,  and  in  venereal  patients 
thefe  hairs  feem’d  to  me  to  be  more  turgid  :  But  whether  this  be  always 
the  cafe  I  cannot  aver.  Befides,  which  is  equally  uncommon,  there  is  this 
to  be  obferv’d  about  the  fkin  of  a  mole,  viz. 

2.  The  panniculus  carnofus  fo  firmly  adheres  to  it,  that  it  feems  to  grow  f 
thereto  •,  for,  it  cannot  be  feparated  from  it  but  by  ferarping :  And  befides 
its  corrugating  the  fkin,  it  is  greatly  adapted  to  keep  out  the  cold  ;  for, , 
this  flefhy  fubftance,  as  is  ufual  in  the  fmaller  animals,  is  even  far  more . 
denfe  and  compad  than  in  the  larger  animals,  as  its  fibres  are  fmaller  and 
more  tendinous.-  3.  Next 
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of  a  jccuüar  3.  Next  to  this  pannicle  offer’d  to  view  a  very  thin  and  pellucid  mem- 
r.-.ubwnc  cove*.  ^  covering  the  whole  abdomen  together  with  the  thorax ,  and  which 
&<=•  could  be  entirely  feparated  therefrom  without  tearing  ;  and  % 

Of  the  mutiles.  4.  Under  this  lay  the  mufcles,  fo  that  probably  it  maybe  call’d  the 

common  membrane  of  the  mufcles  ;  but  for  what  end  it  is  fuperadded  is 
not  fo  eafy  to  determine  •,  for,  the  parts  above-mention’d  might  iuffice  to 
ward  off  the  cold  :  It  feems  to  have  been  the  intention  of  nature,  that  the 
fkin  fhould  be  entirely  feparate  from  the  mufcles,  that  it  might  be  the 
more  moveable  ;  and  among  other  reafons  for  this,  namely,  that  its  feet, 
which  lie  almoft  conceal’d  under  the  fkin,  might  move  the  quicker ;  for,  in 
other  quadrupeds  the  lkin  is  leen  to  adhere  loofer  about  their  feet,  espe¬ 
cially,  about  the  upper  back  parts  :  But  in  this  fhorter  animal  almolt  the 
whole  fpace  between  the  fkin  is  requifite  for  their  motion,  as  fhall  appear 
anon. 

5.  The  mufcles  of  the  lower  belly  were  in  all  two,  confifting  of  longi¬ 
tudinal  fibres,  like  thole  of  the  recti  in  men,  but  broader,  and  at  length 
degenerating  into  a  membranous  fubltance,  at  the  place,  where  they  very 
firmly  adher’d  to  the  peritonaeum.  Here  I  would  willingly  learn  from  others, 
who  hold  that  larger  animals  are  furnifh’d  with  oblique  mufcles,  either  for 
relpiration,  or  the  dilcharge  of  the  excrements,  ( which  no  one  will  deny 
to  be  neceflary  in  this  animal)  why  thefe  are  wanting  in  this  fubjeCU 
However  thele  longitudinal  mufcles  leern  at  the  fame  time  to  do  the  office 
of  the  tranfverfe  mufcles,  which  are  really  and  folely  defign’d  for  the  dis¬ 
charge  of  the  faeces  :  But  here  the  cafe  is  quite  different  from  what  it  is  in 
man,  who  being  furnifh’d  with  a  fhorter  belly,  and  fquatting  down  to 
do  this  work  of  nature,  requir’d  its  contraction  in  breadth,  of  rather  depth  ; 
but  this  animal,  while  it  difeharges  the  excrements,  contracts  its  longer 
belly  towards  the  bread,  whereby  it  may  become  fhorter,  and  the  dia¬ 
phragm  be  impell’d  higher,  which  is  common  to  it  with  dogs,  and  many 
other  quadrupeds;  but  that  the  mufeuli  refti  are  given  it  for  this  end  ap¬ 
pears  from  their  fibres,  as  is  plain  to  any  one,  who  is  not  a  dranger  in  thefe 
matters :  But  to  come  to  the  vijeera  themfelves,  I  obferv’d  in  the  lower 
belly 

or  the  guts.  6.  That  the  guts,  cover’d  by  the  omentum  ( which  lad  is  wanting  in 

feveral  animals )  are  not  divided  into  thinner  and  thicker  ones ;  but  are  of 
one  thicknefs  throughout,  only  that  the  extremity  of  the  retium  is  wider ; 
but  all  of  them  are  furnifh’d  from  their  beginning  to  their  end  with  celluU 
for  retarding  the  chyle,  as  is  the  cafe  even  in  a  human  fubjeCt,  where  the 
thinner  guts  are  not  without  fuch  letts,  a  thing  the  generality  of  anatomids 
are  ignorant  of.  I  am  lorry  I  did  not  find  in  my  obfervations  what  fort  of 
excrements  was  contain’d  in  them  *,  for,  I  fufpeCt  that  all  animals  deditute 
of  the  thick  guts  dilcharge  liquid  excrements. 


7.  The 
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y.  The  ventricle  poffefs’d  the  left  fide,  and  under  it  lay  the  fpleen  :  But 
the  liver  did  not  fill  the  right  fide  only,  but  all  the  upper  part  of  the  belly: 
And  I  find  this  always  to  hold,  that  it  may  give  way  to  the  ventricle,  nor 
can  it  otherwife  happen,  but  that  it  mult  be  forced  to  the  left  fide  by  a 
larger  liver  j  and  this  alfo  happens  fometimes  in  a  man,  but  not  always: 
But  when  the  ventricle  is  full,  it  mult  neceflarily  be  extended  towards  the 
left,  if  the  liver  does  not  give  way  •,  a  thing  to  be  remark’d  by  phyficians. 
All  birds  have  a  larger  liver,  probably  to  compenfate  the  want  of  a  fpleen, 
left  the  blood  lhould  not  be  fufftciently  comminuted  •,  a  thing  I  alio  think 
worthy  of  remark.  The  figure  of  the  ventricle  was  almoft  the  fame  as  in 
a  fquirrel  and  other  animals.  In  the  right  orifice  of  the  ventricle,  or  in  the 
pylorus ,  I  obferv’d  a  conftrióture,  as  if  it  was  tied  round  with  a  thread : 
The  infertion  of  the  oefophagus ,  which  was  in  the  middle  of  the  ventricle, 
feems  to  have  been  done  for  this  reafon,  becaufe  it  was  not  proper,  that 
either  the  cefopbagus  lhould  recede  from  the  vertebra  of  the  back,  or  that 
the  ventricle  lhould  be  placed  in  the  middle  ;  and  therefore,  one  part  of  it 
was  to  recede  to  the  left  ;  and  confequently,  this  infertion  was  the  moft 
commodious.  The  ftomach  was  internally  all  over  rugous,  and  it  contain’d 
a  fubftance,  which  appear’d  to  be  earth-worms  -,  for,  on  thefe  and  other 
worms  under  ground  does  this  animal  live  ;  and  for  this  end,  that  both  when 
he  digs  the  earth  and  when  he  raifes  and  throws  it  up  with  his  fnout,  he 
may  thus  hunt  the  worms  the  more  carefully,  and  catch  them  when  forc’d 
out* of  their  lurking  holes-,  which  he  does  more  efpecially  morning  and 
evening,  as  he  is  then  urged  by  hunger,  but  always  after  rain  becaufe 
then  he  difeovers  them  more  eafily  by  the  feent,  and  the  earth  is  loofer,  lo 
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that  it  may  be  eafily  turn’d  up. 

8.  The  gall  contain’d  in  the  gall-bladder  had  a  manifeft  fweetnefs  with  ofthegaii. 
fome  degree  of  bitternefs ;  a  thing,  indeed,  which  I  have  found  in  all  ani¬ 
mals,  and  every  one  who  tafted  of  it  own’d  it  was  fo,  but  which  has  not 

been  commonly  adverted  to. 

9.  Under  the  inteftines  I  obferv’d  in  the  mefentery  a  glandulous  body 

of  a  remarkable  bulk}  fo  as  to  refemble  one  of  the  thick  guts,  which  I  fn the  mefentery. 
take  to  confift  of  lafteal  glandules  collected  here  together ;  for,  it  was  of 
the  conglomerate  kind. 

10.  To  both  the  kidneys  there  were  alfo  adjoining  a  very  white  gland,  ofthe  kid»«*, 
which  I  could  not  then  examine  more  accurately  :  But  it  delerves  remark, 

that  the  kidneys  themfelves  have  the  appearance  of  a  threefold  fubftance  ; 
for,  externally  there  appear’d  a  ruddy  border,  refembling  the  fpleen  in  co¬ 
lour  :  The  fecond  fubftance  run  from  this  part  into  the  pelvis  with  conti- 
nu’d  ftria :  The  third  fubftance  was  the  pelvis  itfelf,  furnifh’d  with  four 
caruncles-,  a  thing  which  deferves  to  be  more  carefully  examin’d.  How¬ 
ever,  the  reafon  of  this  diverfity  eafily  appears  ;  for,  the  firft  ruddy  fub¬ 
ftance  is  that  into  which  the  blood  pours,  and  is  feparated  from  th z  ferum  ; 
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but  the  whitifh ftria  are  the  tubuli ,  thro’  which  it  flows  into  the  pelvis  ;  for, 
thefe  flrirf)  a  thing  fir  ft  diicover’d  by  Malphigi ,  may  be  plainly  feen  in  this 
fubjebt,  tho’  not  in  larger  fubjedls. 

ii.  But  the  moft  furprifmg  things  were  obfervable  about  the  genital 
parts;  for,  i.  T  he  penis,  as  is  ufual  in  animals,  lay  almoft  entirely  hid*, 
and  it  was  very  long,  fo  as  to  be  almoft  half  as  long  as  the  animal  itfelf. 

2.  The  tefies  did  not  hang  down,  but  lay  under  the-  jfkin,  and  were  bigger 
than  the  kidneys.  3.  The  par  aft  at  a  did  not  only  adhere  to  the  teßes ,  but 
as  they  could  not  contain  them,  great  part  of  them  was  moreover  included 
in  a  peculiar  faccus ,  confifting  of  flefhy  fibres*,  and  from  this  faccus 
at  length  came  out  the  vas  feminale.  4.  Bodies,  externally  manifeftly 
flefhy  and  confequently  very  ruddy,  and  internally  nerw  is,  were  fur- 
nifh’d  with  a  very  hard  nervous  channel,  which  was  inferted  apart  into  the  ' 
penis  long  before  the  -veficuU  feminales.:  Befides,  5.  About  the  oladder, 
which  is  very  thick,  rugous  and  nervous,  was  obferv  .1  another  globofe 
body,  externally  flefhy,  internally  nervous,  and  fnuated  in  the  pen.  s  itfelf, 
into  which  as  there  was  both  a  paffage  from  the  biadder,  and  as  the  vafa 
deferentia  terminated  therein,  it  hence  appear’d,  that  thy y  were  the  pro¬ 
flata.  But  at  length,  after  this  infertion,  thofe  nervous  canals  ran  apart 
from  the  faid  round  bodies  into  the  penis.  And  this  was  the  ftate  of  the 
genital  parts  in  this  animal,  wherein  fuch  a  furprifmg  apparatus  juftiy 
claims  our  adrpiration  ;  feeing  as  to  other  animals,  befides  very  fmail  teßes , 
whofe  par  aft  at  a  are  appendices ,  and  befides  the  preftata  and  Veficula  femi¬ 
nales ,  nature  has  furnifh’d  them  with  nothing  eile :  Whereas  fhe  ias  {Ap¬ 
plied  this  animal  with  very  large  teftes  and  paraftata ,  &c.  and  befides,  a 
new  feminal  body,  different  and  feparate  from  thefe,  and  furnifh’d  with 
new  duffs ;  as  alio  a  penis ,  the  longeft,  if  I  miftake  not,  in  any  animal. 
From  which  we  may  gather,  that  this  defpicable  and  mean  animal  as, 
beyond  all  others,  an  extraordinary  pleafure  in  coitu:  But  it  principally 
deferves  regard,  that  all  thefe  parts  are  defended  with  flefhy  integuments, 
from  which  it  is  manifeft,  that  they  are  contraóled,  and  thus  p  opel  the 
feminal  matter;  and  that  it  may  not  be  flopp’d,  it  is  to  pafs  thro’  rm .-*ous 
parts,  and  fuch  as  are  not  at  all  apt  to  yield ;  for  otherwife,  by  their  fides 
ea fily  ceding,  that  paffage  would  be  weaken’d  ;  fo  that  the  feed  could  not 
-reach  the  deftin’d  parts:  And  here  we  may  wonder,  that  no  anatomifts 
have  obferv’d,  that  in  man  the  femen  is  protruded  into  the  urethra  en¬ 
tirely  by  pulfion,  from  whatever  caufe  that  pulfion  arife,  and  drat  with 
fo  great  a  force  as  to  be  thrown  a  pretty  way,  which  could  not  happen 
without  a  very  great'  and  lingular  effort.  Whence  I  fulpect,  that  our 
knowledge  of  the  genital  parts  is  not  hitherto  compleat ;  but  that  there 
Hill  remains  fomething  which  propels  the  femen  with  fome  degree  of  impe¬ 
tus.  What  it  is  in  this  animal  is  plain  ;  and  fince  in  our  body  all  motion 
is  perform  d  by  mufcles  alone,  I  imagine  the  fame  thing  here,  yet  I  cannot  ! 
at  all  think  that  it  is  done  by  the  er  effores  penis.  12.  In 
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12.  In  the  thorax  is  found  neither  pericardium  nor  mediaßinum,  but  the  or  the  heart 
heart  is  forced  to  the  left  fide,  the  lungs  being  placed  on  the  right,  and,  " 
which  is  furprifing,  below  the  heart :  Whether  this  was  preternatural  in 

this  mole  I  cannot  fry,  however  the  caufe  thereof  is  not  evident. 

13.  The  vena  cava  proceeding  from  the  heart,  not  at  the  back,  but  thro’  ofthe  vu 
the  middle  cavity  of  the  thorax,  hung  freely  every  way  and  paffed  to  the  ^ncH 
liver.  I  obferv’d  a  peculiar  mechanifm  in  the  make  of  the  feet ;  for, 

as  has  been  already  faid,  only  the  extremity  of  the  feet  appears  out  of  the 
fkin,  which  are  broad  and  furnifh’d  with  fhort  toes,  but  ft  rong  and 
fitted  for  motion,  and  arm’d  with  claws  to  dig  the  earth  ;  yet  I  found  all 
the  other  parts  conceal’d  internally  under  the  fkin.  Next  the  foot,  pro¬ 
perly  fo  call’d,  is  a  twofold  bone  which  is  evidently  to  be  call’d  the  radius 
and  cubitus  ;  but  inftead  of  a  humerus ,  there  is  a  broad  triangular  bone, 
left  by  its  roundnefs  it  fliould  comprefs  the  flibjacent  parts,  and  inftead  of 
a  fcapula ,  becaufe  it  wanted  room  to  extend  itfelf  breadthwife,  there  is  a 
pretty  long  bone,  which  is  by  a  very  ftrong  ligament  connected  ón  the 
back  with  the  fcapula  of  the  other  fide;  and  thefe  were  furnifh’d  with  a 
great  number  of  mufcles.  The  glands  appear’d  both  very  large  and  nu¬ 
merous,  fo  that  in  proportion  to  its  bulk  no  animal  methinks  has  lb  many 
and  fo  large  glands  •,  and  probably,  thefe  are  placed  here  to  facilitate  by 
their  continual  difcharge  the  motion  within  the  fkin  •,  for,  here  they  are 
colleéted  together,  which  in  other  fubjeefts  run  out  very  far.  without  the 
{kirn  ' 

14.  In  examining  into  the  auditoiy  organ  I  found  very  fmall  cones  and0f  ti,e  0rgau  of 
cavities,  together  with  a  tympanum ,  but  without  an  external  ear,  leeing  it  hcarins' 

is  not  neceffary  here  to  colleót  the  auditory  rays  from  afar ;  yet  it  hears 
nearer  founds  diftinbtly  enough.  The  meatus  audita  ius  is  cartilaginous, 

flexile,  and  pretty  long.  _  . 

15.  Eyes  I  found  none,  only  rudiments' of  eyes,  to  wit,  a  fmall,  but  of  the  eye*. 

harder,  black  point,  and,  if  I  miftake  not,  folid,  wnich  has  no  commu¬ 
nication  with  the  brain,  but  is  entirely  external,  and,  as  I  faid,  lies  con¬ 
ceal’d  under  a  ver^  thick  fkin.  With  thefe  it  does  not  fee,  nor  could  it 
underground:  But  whether  it  perceives  the  rays  of  light  in  any  meafuie, 
cannot  be  known,  nor  is  it  of  any  importance. 


The  Elephantiafis  and  Fhthiriafis  cur  d  by  Mercury.  By  Joh.  Lin- 
deflolpe.  From  the  Adta  Literaria  Suecice.  Tiitneftre  IV. 

An.  -1723.  p.  476. 

P'ranflated  from  the  Latin. 

a  N  E  Peter  Hook ,  a  failor  of  Enecoping,  labouring  under  an  elepban- 
C  J  tiafis,  was  fcaly  and  rough  all  over  his  body,  his  eyes  hollow,  with 
red  pimples  on  the  end  ot  Iris  node,  his  mouth  and  tongue  bl«CK,  is  ips 
Vol.  I.  10.  E  f  blub- 
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blubber’d  and  turn’d  infide  out,  his  body  emaciated,  and  his  legs  very 
flender,  and  when  he  fpoke  he  peep’d  like  a  chicken,  he  flunk  intolera¬ 
bly,  and  had  a  very  difagreeable  afpeét.  I  faw  that  gentle  remedies  could 
have  no  effedt:  I,  therefore,  proceeded  in  the  following  manner-,  after 
having  firft  adminifter’d  a  gentle  purge,  by  which  the  patient  difcharg  d 
fome  long  white  worms,  I  anointed  his  joints  with  a  gentle  mercurial 
unguent  whence  on  the  fecond  day  his  mouth  fmarted,  his  face  leem  d 
to  be  heav’d  and  his  gums  fwoln,  and  he  gradually  began  to  falivate:  And 
thus  as  his  falivation  daily  increas’d  more  and  more  for  1 2  days  together,  the  . 
crufts  began  to  fall  off,  and  the  fkin  to  fcale :  But  as  he  happen’d  to  icratcli 
himfelf  very  much,  there  were  thereby  produc’d  phagedena  and  wounds  of 
a  very  bad  nature,  which  yet  were  dried  up  by  an  inundtion  of  a  mercurial 
colmetic :  And  thus  he  was  cur’d.  But  I  was  told  he  died  the  following  ! 
year,  either  from  the  leprous  venom  not  being  well  cur’d,,  or  from  the. 
mercury  falling  upon  his  lungs. 

The  caufe  of  this  Strangers  will  be  furpriz’d  to  find,  that  fuch  diforders  fhould  happen  in  fo 
dtftemp«.  northerly  a  climate  as  ours,  as  they  are  only  peculiar  to  more  foutherly  places; 

yet  the  hofpitals  of  Helfingfort  in  Nyland,  at  Carljhafen  in  Oßrobothnia ,  and 
a  great  many  villages  of  the  parifh  of  Wendoo  are  almoft  yearly  full  of  fuch 
patients :  And  this  diftemper  is  only  owing  to  their  eating  of  young  fea- 
calves,  which  are  reckon’d  great  dainties  in  thofe  parts:  There  was  for¬ 
merly  a  great  difference  between  the  leprofy  of  the  Arabs  and  that  of  the 
Greeks  as  in  the  former  the  humours  were  very  acrid  and  putrid  by  the 
exceffive  heat  of  the  fun;  but  in  the  latter,  as  from  their  fomewhat  more 
northerly  fituation,  the  humours  were  milder:  Befides,  fome  part  of  Ara¬ 
bia  is  wafli’d  by  the  fea,  but  Greece  as  to  the  greateft  part  thereof :  I 
would  not  therefore  readily  advance,  that  in  both  nations  the  fame  diftem¬ 
per  proceeded  from  the  fame  caufe.  I  could  readily  think,  that  the  Greeks 
-  contradted  this  diftemper  from  their  eating  of  fifh  and  fea-calves :  But  it 

feems  probable,  that  the  Arabs  became  leprous  as  Jews  from  their  eating 
of  bacon. 

*72“*“  One  Nicolaus  Lund ,  a  mariner,  labouring  under  a  true  phthiriafis ,  was' 
fent  into  the  hofpital:  As  I  view’d  him  for  the  firft  time,  I  found  him 
emaciated  and  very  weak,  and  almoft  all  his  body  full  of  ulcers,  which 
fwarm’d  with  lice,  that  form’d  in  each  ulcer  a  hemifpherical  dufter,  which 
could  not  eafily  be  feparated  :  It  was  about  the  clofe  of  Auguft ,  and  the 
cold  feafon  was  approaching.  After  anointing  the  patient  for  three  even¬ 
ings  with  a  mercurial  unguent  he  began  to  lalivate  ;  and  fuch  of  the  lice  as 
lurvived  began  to  fly  into  a  corner  of  the  room,  where  creeping  one  upon 
another  they  form’d  a  ball  as  big  as  a  child’s  head ;  and  the  patient  was 
cur’d. 

The  ancients,  as  in  many  other  things,  fo  alfo  in  this,  have  left  us  upon' 
record  no  contemptible  inftances.  The  Greeks  tell  us  of  the  poets,  Alcmanus-  t 

and 
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of  Germany,  &c. 

and  Pherecydes  having  died  of  this  diftemper.  Pliny  relates,  that  Lucius 
Sulla ,  a  Roman  fenator,  died  of  a  like  difeafe.  In  the  lid  book  of  Maccabees 
we  read,  that  King  Antiochus  died  alfo  of  it.  And  Jofephus a  teftifies,  that 
Herod ,  the  father  of  Archelaus ,  died  in  a  miferable  manner  by  vermin, 
which  continually  multiply’d  in  the  putrify’d  member:  Befides,  Pomponius 
Latus  relates,  that  the  Êmperor  Maximinus  died  of  vermin  coming  out  of 
his  groin. 

3  Df  bello  Jud.  lib.  j.  c.  21. 


A  general  method  of  determining  the  points  of  flat  ion  of  the  Pla¬ 
nets  in  their  Orbits.  By  J.  Hermann.  From  the  Mifceilanea 
Berolinenfia.  Tom.I.  p.  197,  and  Tom.  II.  p.  59. 

Lranßated  from  the  Latin. 

Apollonius  Pergaus  formerly  applied  himfelf  to  this  aftronomical  pro- tkïs  problem  >t- 
ul  blem,  viz.  to  find  the  places  of  the  planets  in  their  orbits,  when  one  by 
appears  to  be  fiationary  with  refpeCt  to  another,  and  he  hinted  what 
geometricians  fhould  effeót  to  be  affifting  in  this  cafe  to  aftronomers  :  But 
irr  the  judgment  of  Kepler  he  neither  perform’d  himfelf  what  he  wanted  of 
others,  or  if  he  had  perform’d  it  and  folv’d  the  problem,  he  would  not  in 
that  matter  have  fatisfied  aftronomers ;  for,  of  the  many  caufes  of  the  va¬ 
riety  in  the  limits  of  thefe  ftations,  he  has  added  but  a  few  things,  and 
left  more  untouch’d. 

Kepler ,  refuming  this  problem,  was  fatisfy’d  with  an  aftronomical  ap-  By  Ksfr. 
proximation,  without  being  folicitous  about  a  rigorous  geometrical  folu- 
tion  ;  for,  after  various  trials  he  deduced  the  angle  comprehended  between 
the  radius  vehior  (  drawn  thro’  the  fun  and  fuperior  planet )  and  the  line  of 
vifion,  that  is,  he  found  the  planet’s  elongation  from  the  fun  •,  and  that  by 
a  method  which  is  of  great  affinity  with  the  rule  of  pofliion ,  or  the  rule  of 
falfe. 

In  this  whole  difquifttion  he  fuppos’d  the  orbit  of  the  planet  and  the 
plane  of  the  ecliptic  to  be  in  the  fame  plane  ;  and  that  both  the  orbits  were 
concentrical  circles;  by  which  fuppofition  the  calculus ,  being  furprifingly 
facilitated,  does  not,  it  is  true,  exactly  exhibit  what  is  fought,  yet  pretty 
near  the  truth,  which  may  fatisfy  aftronomers. 

Before  him  Nicolaus  Copernicus %  handling  this  problem  with  his  ufual  By  Copernicus. 
fagacity,  accommodated  Apollonius ’  notion,  which  was  founded  upon  Pto¬ 
lemy's  fyftem,  to  his  own  hypothefis  (which  it  feem’d  to  contradict)  of  the 
motion  of  the  earth  and  the  immobility  of  the  fun  in  the  centre  of  the 
annual  orbit. 


a  Lib.  5.  c.  35.  de  revolution.  Orbium  coeleftium. 
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By  Dr.  Grew  At  length  David  Gregory ,  in  his  geometrical  elements  of  aftronomy\  has 
devis’d  another  method  of  determining  the  points  of  ftation,  which  he 
contends  to  be  very  much  adapted  to  a  calculation  ;  yet  he  has  only  hinted 
at  the  principle  of  the  arithmetical  calculus  without  comp  eating  it,  and 
with  other  aftronomers  has  fuppos’d  the  orbits  of  the  planets  to  be  concen¬ 
tric  and  in  the  lame  plane  *,  which  hypothefis  renders  the  problem  very 

fimple  and  very  eafily  folvable.  .  c  , 

By  Dr.  Hailey.  But  I  know  of  none,  who  has  exhibited  a  general  folution  of  the  pro¬ 
blem,  founded  on  Kepler's  elliptical  hypothefis,  and  extended  to  orbits, 
inclin’d  to  each  other  under  given  angles  ;  yet  we  are  to  except  Dr.  Halley, 
who  in  a  letter  of  M.  De  Moivre's ,  writ  to  me  fome  time  ago,  js  laid  to 
have  given  a  general  folution  of  this  problem *,  yet  De  Moivre  faid  he  had 
not  feen  that  folution.  I  propofe  to  attempt  the  fame  problem,  and,  as  I 

hope,  not  entirely  without  fuccefs.  . 

i  A  ftation  is  thus  defin’d  by  aftronomers,  namely,  that  it  is  luch  a 
,AÄ“  i»  r, nation  of  two  planets  with  refpeft  to  each  other,  that  the  line  of  vifion, 
lapidi  drawn  thro>  the  centres  of  the  planets,  may  fall  on  the  fame  point  of  the 

zodiac,  with  refpedt  to  longitude,  as  it  did  the  day  before  :  But  thefe  lines 
of  vifion  cannot  fall  on  the  fame  point,  but  they  muft  be  either  paiallel, 
or  at  lead  be  found  in  parallel  planes  \  fhould  it  happen  otherwile  that  one 
of  them  fhould  tend  to  one  point  and  another  to  another  point  of  the 
zodiac,  this  would  be  contrary  to  the  above  definition.  The  problem  may 
be  thus  generally  conceiv’d, 

r]<t  s_  P1 IV.  2.  Two  planetary  orbits,  either  circular  or  elliptical,  CYWH,  DZXA, 
being  given  in  pofition,  whole  fern i-axis  let  be  CG,  DK,  to  find  in  their 
circumferences  two  points  H  and  B  of  luch  a  nature,  that  the  planet  B 
palling  in  any  fmall  time  from  b  to  B-,  but  the  planet  H  in  the  fame  fmall 
time  trom  I ï  to  b,  the  line  of  vifion  b H  may  acquire  by  this  motion  a 
fituation  parallel  to  the  former  BA  In  Kepler's  hypothefis  the  orbits 
Y  VVQ,  ZXA  will  be  elliptical,  whofe  common  focus  is  M,  and  let 
M  X  be  that  line  wherein  the  planets  W  and  X  are  when  they  began 
their  motion  together  towards  G  and  A ;  join  the  points  h  M,  b  M. 

3.  I  fn all  prefently  fhew,  that  the  triangles  BM  A  HMi,  are  to  one 
another  in  a  given  ratio  ;  for,  it  appears,  that  the  triangle  BM b  is  to  the 
triangle  TIM b  in'  a  ratio  compounded  of  the  ratio  of  the  triangle  BM b 
to  the  whole  area  XBZX,  and  of  the  ratio  of  the  area  XBZX  to  the 
area  WHY  W,  and  of  the  ratio  of  the  area  WHYW  to  the  triangle 
1 1  M  h  ;  but  the  area  X  B  Z  X is  to  the  triangle  BM b  as  the  periodical  time 
-  XBZX  to  the  periodical  time  B  b ,  and  the  triangle  HMli  is  to  the 
area  WHY  W,  as  the  periodical  time  H  h  to  the  periodical  time 
WHYW  ;  and  becaufe  the  periodical  time  B  b  is  equal  the  periodical  time 
TH,  it  will  be  the  triangle  BM£  to  the  triangle  HM h,  in  a  ratio  com¬ 
pounded 
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pounded  of  the  ratio  of  the  area  XB  Z  X  to  the  area  W  H  Y  W,  and  of 
the  ratio  of  the  periodical  time  W  H  Y  VV,  to  the  periodical  time  X  BZ  X, 
which  is  a«  the  area  XBZ  X,  multiplied  into  the  periodical  ti me  WBY  W, 
m  the  area  W  H  Y  W,  multiplied  into  the  periodical  time  X  B  Z  X  •,  Mere- 
fore,  the  triangle  B  M I  is  to  the  triangle  H  M  b  as  the  area  XB  Z  X  di¬ 
vided  by  the  periodical  time  X  B  Z  X  is  to  the  area  W  H  Y  W  divided 
by  the  periodical  time  WHYW,  which  is  a  given  ratio,  and  let  it  be 

call’d  n  to  c.  92.  E.  D.  .  c  , 

4.  Before  we  proceed  any  farther  we  propofe  to  give  the ;  fokinon  of  the 

molt  fimple  cafe  of  the  problem,  which  is  when  the  orbits  XBZ,  WHY, 
are  circular,  concentric  and  in  the  fame  plane  ;  then  the  points  M CD 
will  coincide,  that  fo  a  figure  may  anfe,  where  the  two  circles  A  > 
GHY,  have  a  common  centre  C  •,  let  the  femi-chameters  B,  V,  ’,.e 
call’d  a  and  b  \  and  let  the  planets  be  in  the  points  G,  A,  of  the  right  line 
CA,  as  they  are  fuppos’d  to  begin  their  motion  together  and  move  to¬ 
wards  B  and  H :  Moreover,  let  us  fuppofe  the  velocity  ot  c° 

be  to  that  of  the  planet  G,  as  n  to  i  >  let  fall  on  the  line  H  B  prodtKed 
towards  H  the  perpendicular  CM:  Which  being  fupposd,  let  MH_p, 
M B  =  a  Now  on  account  of  the  fimilar  triangles  H 9 b,  B  M c  ( Y  0L 

inv  i perpendicular  to  HB,  as  well  as  ip  is)  it  will  be  HC  to  HM  » 
Hi  to  bp  ;  and  becaufe  the  triangles  B bv,,_  BC  M  are  fimilar,  it  w  ' 
be  BM  to  BC  as  bß  to  ;  and  multiplying  the  terms  of  eacn  analogy 
will  be  HCxBMtoCBxHM,  as  Hix  bß  to  B£  X s  but  by  the 
hvoothefis  b 3  =  bp,  it  will  be  HC  X  BM  to  C  B  X  HM,  as  Hi  to  Sb, 
i  as*, to  ;  therefore  » y  —  bp.  From  the jiom^B  dmw  the 

tangent  BL  and  let  it  be  call’d  c,  and  it  will  be?,  -pf‘c7-J\  ^luc 
therefore,  in  the  equation  nnaaqq  —  b  pp,  i'u  ea  pp  | 

<7(7—  c c  be  fubftituted,  and  it  will  be  nnaaqq  z=bbqq  —  bbcc.  vvnc 

ïz  _  n&c  T  T  i  c - —  —  C  i T\  /T  — ■ 
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Now  if  the  fine  total  be  call’d  r,  it  will  be  C  El  to 

mb  r 


fine 


V  b b —  nn a  a 


CM,  as  r  to  the  fine'  of  the  angle  CH  M;  therefore,  . . . 

of  the  anvle  CHB,  or  of  the  elongation  of  the  planet  B  feen  mom  H,  ant 
the  fine  of  the  angle  CBH,  or  of  the  elongation  of  the  planet 
■R  t  mbcr~rnn arc  —  the  fine  of  the  angle  of  commutation 
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BA  is  to  G  O  as  b  is  to  a,  as  C  A  is  to  CG  therefore  —BA:', 

W hence  n x H  O 4- n xGO=  or  G  O  —  ---- 

.j  b  —  na 

Hence  the  problem  will  be  thus  conftru&ed -,  let  the  angle  ACB  be 
form’d-,  which  let  be  to  the  angle  of  commutation  H  C  O,  already  known 
from  its  fine,  asw^toi»—  na,  and  let  the  angle  H  CO  be  made  equal 
to  the  known  angle  of  commutation,  and  the  lines  CB,  CH,  will  cut 
their  circles  in  B  and  H,  which  indicate  the  places  from  which  one  planet 
will  appear  ftationary  to  another,  and  the  line  HB  joining  thefe  points,  '■ 
will  be  the  line  of  vifion  fought  Üjh  E.  I. 

'li'rmu'lli's  me-  I  fhall  farther  add  a  Bill  more  limple  method  of  folution,  which  Ber-  .1 
thod’  nouilli  communicated  to  me. 

.■piate  IV.  Fig  9  •  6,  In  the  fame  figure  let  the  tangents  BT,  HT  meeting  together  in 

T  be  drawn  thro’  B  and  H  :  Now  becaufe  hb  is  parallel  (by  the  hypothefis) 
to  HB,  it  will  be  T  B  to  T  H  as  Ybb  to  H£,  as  n  to  i  :  Whence  is  im¬ 
mediately  deduced  BT=  andHT—  Retaining  the  fame 

fymbols,  as  before,  the  reft  will  be  eafily  deduced  from  what  we  have 
explained  above. 

Ageiierai method  The  general  method  of  finding  the  points  of  ftation  of  the  planets  in 

yLn^Aa’tion  the  elliptical  hypothefis,  and  where  the  orbits  are  varioufly  inclin’d  to 
lin  as  eiBpfis.  each  other,  is  as  follows. 

Fig.  10.  7.  Let  the  ellipfis  A  KB  be  the  orbit  of  any  planet,  and  EIG  the  pro¬ 

jection  of  the  orbit  of  another  planet  in  the  plane  of  the  former,  which 
will  likewife  be  an  ellipfis  or  a  circle  ;  I  and  K  are  the  places  reduced  to 
the  fame  plane,  when  one  planet  appears  in  conjunction  or  oppofition  to  ■ 
the  other  with  the  fun  in  the  common  focus  C ;  if  the  area  KCB  beino-  1 
always  to  the  area  I C  G  in  the  given  ratio  of  n  to  1,  the  points  G,  B,  be 
join’d  by  the  right  lines  G  B,  both  the  planets  proceeding  together  from 
the  points  I,  K,  or  from  fuch  as  correfpond  to  thefe  in  their  orbits,  will 
be  always  found  in  the  right  lines  G  B  j  and  if  befides,  deferibing  a’t  the 
fame  time  the  infinitely  final!’ arches  G^- and  B£,  they  arrive  to  the  fitu- 
ation  of  the  line  gb,  which  produced  will  meet  the  other  GB  fome  where 
in  O,  by  an  infinite  number  of  fuch  interfedtions  there  will  be  form’d 
lome  curve  line,  which  by  its  various  flexures  will  fhew  when  one  planet 
feen  from  the  other  fhall  appear  dired,  retrograde,  and  in  fine,  ftationary; 
this  laft  cale  obtains  as  often  as  G  B  coincides  with  any  afymptote  of  the 
.curve »  or  which  comes  to  the  fame  thing,  as  often  as  the  point  of  con- 
courle  O  is  at  an  infinite  diftance  from  the  points  G  and  B:  But  that  the 
magnitude  of  the  line  GO  may  be  had  univerfally ;  let  GB  and  BR 
the  tangents  of  the  ellipfes  meeting  in  the  point  R,  be  drawn  thro’  G  and 

B,  on  i 
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B,  on  which  let  fall  from  the  focus  C  of  the  ellipfes  the  perpendiculars 
CP  and  C  and  in  fine,  let  the  fmall  line  Gy  be  drawn  parallel  to  the 
tangent  BR.  Which  being  fuppos’d,  becaufe  the  triangles  G^O  and 
BO£  are  fimilar,  it  will  be  Gy  to  as  GO  to  BO  (or  a  {fuming  the 
common  line  GR)  as  G  O  X  G  R  to  BOxGR-,  and  the  fimilar  triangles 
g  G  y  and  G  R  B  give  G^  to  G  y  as  G  R  to  B  R  (or  afluming  the  common 
line  BO)  as  BOxGR  to  BOxBR  •,  therefore,  ex  sequo,  Gg  is  to  B£  as 
GOxGR  is  to  BO  ■  BR:  But  the  triangle  B  C  b  is  to  the  triangle 
GCg,  as  n  to  i,  as  B^xCQjto  G^xCP-,  and  therefore,  G^  is  to  B b 
asCQjto»xCP:  We  fhall,  therefore,  at  laft  have  GOxGR  to  BO 
X B R,  as  C to  »XCP;  and  multiplying  the  extremes  and  means, 
«xGOxGRxCP=BOxBRxCQj  and  at  length  we  fhall  obtain 
this  analogy,  GO  is  to  BOasBRxCQJs  to  kxGRxCP;  and  by 
converfion  G B  is  to  G O  as  BRxC Qj—  «xGRxCP  is  to  BRxC Qj 

and  therefore,  GO  will  be  equal  bTCx c ^^GrirxcTp •  Now  becaufe  this 

fradion  cannot  be  infinite,  unlefs  its  denominator  be  infinitely  fmall  or 
nothing  •,  therefore,  that  one  planet  may  appear  ftationary  from  another, 
the  denominator  BRxC Q^-«XG  R  xCP  muft  be  nothing-,  or  which 
comes  to  the  fame  thing,  RR  x  C  Qjnuft  be  equal  ?ixGRx  C  P,  which 
indicates,  in  the  cafe  of  the  ftation  of  the  planets,  that  the  triangle  BCR 
or  half  the  rectangle  BR  x  C  is  to  the  triangle  G  C R,  half  the  redangle 
GRxCP,  in  the  given  ratio  of  n  to  i,  or  in  the  ratio  of  the  trilinear 
BCK  to  the  trilinear  G  C  I. 

Before  we  conclude,  we  fhall  communicate  to  the  curious  a  very  eafy  An  eafy  foiutio» 
folution  of  the  problem  about  the  ftation  of  the  planets  revolving  in  cir-  circular  orbits 
cular  and  concentric  orbits,  which  requires  no  calculation and  yet  by  hJe ni°on°- 
means  of  which  the  problem  is  folv’d  by  plain  trigonometry. 

8.  Let,  therefore,  the  circles  BZ  and  OY  be  concentrical  about  the  Conftruaion^ 
centre  C,  and  in  the  points  B  and  H  of  the  circumferences  let  the  planets  '  ' ‘  s-  ’ 

be  found,  when  the  one  appears  ftationary  to  the  other  draw  C  B  and 
C H,  and  letting  fall  the  perpendicular  CM  to  B  N,  let  H  P  be  drawn 
thro’  the  point  H  parallel  thereto,  meeting  the  radius  CB  in  P,  from 
which  point,  as  alfo  from  the  point  O  let  P  R  and  O  Q^be  drawn  parallel 
to  the  right  line  B  N ;  which  being  done,  fince  the  right  line  b  h  con- 
neding  the  extremities  b  and  h  of  the  infinitely  fmall  arches  B  b,  H  h, 
deferib’d  by  the  planets  in  the  fame  time,  is  parallel  to  the  other  B  H,  the 
fmall  right  lines  bß  and  h<t>,  drawn  thro5  b  and  h,  will  be  parallel  to  M  C 
and  equal :  And  befides  becaufe  the  triangles  B  b  ß,  CBM  and  COQ 
are  fimilar,  it  will  be  Bb  to  b  ß,  as  C  Q  to  O  Qj  and  the  fimilar  trian¬ 
gles  H  h  if  and  H  C  M  give  h  <?  or  b  ß  to  H  h ,  as  HMorP  R  to  PI  C,  or 
O  C  therefore,  ex  sequo  perturbate  B  b  is  to  H  h  as  P  R  to  O  Q :  Now 

the  fmall  arches  B  b,  H  h  deferib’d  in  the  fame  time,  are  as  the  velocities 
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•with  which  they  are  run  over;  therefore,  g*,  or  öc-  is.  equal  to  the  velo¬ 
city  of  the  planet  B  divided  by  the  velocity  of  the  planet  H  ;  therefore, 
puttin cr  this  ratio  of  the  velocities  as  i  to  »,  it  is  only  neceffary  to  divide 
the  radius  O  C  in  P,  that  the  part  PC  be  to  the  whole  OC  as  i  to  ny 
and  bifieäing  the  remainder  B  P  in  S,  from  this  centre  and  with  the  dif- 
tance  S  P  or  S  B,  be  deferibed  the  circle  B  HP,  which  will  cut  the 

inferior  orbit  O  'i  in  the  defired  point  If.  Sf  E.  F. 

Q  But  the  angles  in  the  triangle  B  C  H  will  be  eafily  found  by  plain 
trigonometry,  for,  becaufe  the  radii  B  C,  OC  are  given,  a  part  thereof 
oc  which  is  PC,  will  be  given  in  the  fame  manner  as  PB  and  its  half 
SP  or  S  H  ;  therefore,  in  the  triangle  SCH  there  are  given  three  fides, 
as  S  C,  half  the  fum  of  the  lines,  B  C  and  PC,  S  H  or  S  P,  half  their 
difference,  and  in  fine,  CH  the  radius  of  the  circle  OC;  therefore,  by 
the  known  rules  of  trigonometry,  from  thole  three  fides  the  angles  may 
be  found  as  S  C  I  I  and  C  S  H,  or  its  half  C  B  H,  from  which  fhall  alio  be 
found  the  third  C  H  B  or  its  fupplement  C  H  M  to  two  right  angles. 


Of  the  Manufacture  of  China-ware.  From  the  Breflaw  Collec¬ 
tion,  October,  1717.  Olafs  V.  Art.  III.  p.  242. 
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An  accouat  of 
.jiorcelLin  and  its 
'ingredients. 


1  HE  annals  of  Feouleam  (according  to  F.  Entree  olles,  one  of  the 
miflionaries  to  China*)  relate,  that  ever  fince  the  fecond  year  of 
the  reign  of  the  Emperor  Tam  or  Te,  that  is,  according  to  our 
manner  of  reckoning,  fince  the  year  of  Christ  442,  porcellain  has  been 
wrought  for  the  emperors  of  China  ;  yet  it  is  probable,  that  it  might  have 
been  in  ufe  before  that  time,  and  be  gradually  brought  to  perfeótion  and 
•us’d  by  the  richer  Europeans.  In  the  above  annals  there  is  no  mention  of 
the  author  of  porcellain,  or  what  gave  rife  to  it,  only  that  it  was  of  the 
moft  beautiful  white  colour,  and  that  the  veflels  made  of  it  were  call’d  the 
precious  jewel  of  Jaotcheon ;  yet  the  fineft  porcellain,  both  as  to  white 
and  blue  colour,  comes  from  Kirntet  chim ,  from  which  place  the  emperors 
would  fain  carry  the  manufafture  to  Peking ,  but  without  fuccefs.  Kirntet, 
chim  alone  has  kept  its  reputation  ;  and  it  lupplies  the  whole  world  with 
porcellain  ;  and  from  thence  the  Japonefe  have  it.  Porcellain  is  not 
properly  a  Chinefe ,  but  a  Portuguefe  word,  and  denotes  a  bowl  or  cup : 
"Whereas  in  China  porcellain  is  commonly  call’d  Thfki.  The  matter  oi 
porcellain  confifis  of  two  forts  of  earth,  one  of  which  is  call’d  Petunt fe, 
the  other  Kaolin ;  the  former  is  mixt  with  fome  fparkling  particles  ; 
whereas  the  latter  is  entirely  white  and  feels  very  foft.  Both  forts  are  in 

form 
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form  of  tiles  brought  in  fhips  from  Kimuen  to  Kimtetchm  j  for,  Kimtetchm 
yields  no  materials  for  porcellain  :  And  the  Petuntfe  is  nothing  other  than 
pieces  of  rock,  which  are  brought  in  the  above  form.  The  firft  proceis 
confifts  in  this;  the  done  is  firft  beat  fmall  with  an  iron  mallet,  then  put 
into  a  mortar  and  powder’d  very  fine,  afterwards  it  is  thrown  into  a  large 
vefiel  full  of  water  &nd  flrongly  ftirr’d  about  with  an  iron  fpatula ,  then  it 
is  fuffer’d  to  reft  a  little,  and  there  arifes  a^top  a  fort  of  cream,  which  is 
taken  off  and  put  into  another  veffel  full  of  water,  and  ready  for  that 
purpofe :  In  the  mean  time  the  matter  in  the  firft  vefiel  is  kept  ftirring 
a-new,  and  the  cream  is  taken  off  in  like  manner:  The  grofs  matter  that 
falls  to  the  bottom  is  again  beat  fmall,  and  the  ftirring  and  fkimming  is 
repeated  as  above,  till  at  laft  no  more  of  this  fubtile  matter  is  obtained. 
Now  when  this  fine  matter  uniting  together  in  the  fecond  copper  or 
vefiel  fettles  gently  to  the  bottom  like  a  dough  and  the  clear  water  is 
gently  pour’d  from  it,  this  dough  is  put  into  particular  moulds,  dried 
and  afterwards  divided  into  fmall  fquare  pieces,  which,  on  account  of  their 
figure  and  colour,  are  call’d  Petuntfes  *,  but  as  thefe  are  ufually  adulterated 
by  the  Chinefe ,  they  muft  be  at  laft  brought  to  Kimtetchim  in  order  to  be 
purified  a-new. 

The  Kaolin ,  as  the  fecond  ingredient  of  porcellain,  requires  lefs  trouble 
than  the  Petuntfe:  It  is  found  in  lumps  very  deep  in  the  mountain,  and 
cover’d  with  a  reddifh  earth,  and  it  is  work’d  in  the  fame  manner  as  the 
Petuntfe ,  and  referv’d  for  farther  ufe  in  the  porcellain  manufacture.  F. 
d'Entrecolles  is  of  opinion,  that  the  white  earth  from  Malta ,  commonly 
call’d  terra  S.  Pauli ,  is  of  the  fame  nature  and  goodnefs,  yet  without  any 
of  thofe  filver  particles  in  this  laft  as  are  obferv’d  in  the  Kaolin.  1  his  Kaolin 
gives  the  porcellain  its  hold,  and  is  on  account  of  its  foftnefs  very  fervi- 
ceable  to  the  hard  ftony  Petuntfe  •,  and  hence  as  the  Dutch  and  Englifh  once 
brought  the  Petuntfe  to  Europe  in  order  to  make  porcellain,  they  could 
not  fucceed  therein,  as  they  did  not  bring  along  with  it  the  Kaolin.  Both 
thefe  ingredients  are  carried  by  water  to  Kimtetchim,  as  alfo  another  whitifh 
and  fluid  fubftance,  which  gives  the  porcellain  its  perfect  whitenefs  and  glofs, 
and  which  F.  cT Entrecolles  takes  for  that  fort  of  oil,  which  in  China  is  call’d 
2$ /and  in  Europe  varnifh,  which  allocomesfromftonesasthe  Petuntfe  dots  ; 
and  fuch  ftones  yield  the  beft  oil  as  have  fpots  like  the  leaves  of  the  cyprefs, 
or  fuch  as  are  red  fpotted  and  whofe  ground  appears  dingy :  But  this 
petrol  is  not  only  employ’d  therein,  but  likewife  another  fort,  which  gives 
it  its  very  foul  as  it  were.  The  compofition  is  as  follows,  large  pieces  of 
quicklime  are  flack’d  by  fprinkling  water  thereon,  fo  that  they  fall  to  a 
powder,  on  which  is  made  a  layer  of  dry  ferns,  and  on  that  a  new  layer  of 
unflack’d  lime,  and  thus  alternately  ;  after  which  the  ferns  are  let  on  fire  ; 
and  when  the  whole  is  confum’d,  this  afh  is  divided  into  new  fuch  layers 
with  more  ferns,  and  this  for  five  or  fix  times  fucceflively;  and  the  oftner 
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this  is  done,  the  better  the  oil  is  :  Bendes  thefe  ferns,  as  the  hiftory  of 
Feouleam  mentions,  they  alfo.  make  ufe.  of  the  wood  of  a  certain  tree;  < 
whole  fruit  is  call’d  fetfe  and  which  F.  cT  Entree  olles  takes  for  a  kind  of 
medlar-tree  •,  but  which  is  now  no  longer  us’d  therein,  as  it  is,  perhaps, 
become  fcarcer.  Whence,  probably,  it  comes,  that  the  modern  porcel- 
lain  is  not  fo  beautiful  as  the  ancient.  This  afh  of  lime  and  fern  is  thrown 
into  a  veffel  full  of  water,  and  one  pound  of  cbekao ,  which  refembles 
alum,  is  always  diffolv’din  ioo  pound  of  the  water,  and  the  whole  is  well 
flirr’ d  together  and  fuffer’d  to  Hand  till  a  thickilh  cruft  fettle  a-top :  This 
cruft  is  taken  off  and  put  into  another  veffel,  and  then  a  pafte  fettles,  to  the 
bottom,  from  which  the  clear  water  is  pour’d  off  •,  and  fo  this  other  oil 
is  mixt  with  the  firft,  both  which  muft  be  of  a  like  thick  confidence ;  and 
the  beft  mixture  confifts  herein,  that  to  io  meafures  of  the  above  petrol,  i 
there  is  taken  one  meafure  of  this  other  oil,  which  is  made  of  lime  and 
fern.  The  making  of  the  porcellain  itfelf  requires  a  great  dèal  of  labour; 
and  one  piece,  before  it  is  put  into  the  furnace,  muft  go  thro’  20  hands, 
yet  without  any  diforder  or  confufion.  They  firft  purify  a-new  the  petuntfe 
and  kaolin ,  as  was  mention’d  above,  of  both  they  take  equal  parts  to  the 
fine  porcellain  ;  to  the  middling  fort  four  parts  of  kaolin  and  fix  of  petuntfe \\ 
and  to  the  worft  fort  one  part  of  kaolin  and  three  parts  of  petuntfe.  The 
maffes  are  (hot  into  a  well  cemented  veffel,.  and  then  kneaded  to  their  due 
degree  of  hard  nefs.  Of  thefe  are  taken  pieces,  fpread  upon  a  broad  plate 
and  further  kneaded  and  roll’d,  yet  fo  that  no  grain  of  fand  or  hair  mix 
therewith,  as  thefe  mar  the  work.  After  this  at  Tail  the  porcellain  is  either 
wrought  upon  the  wheel  or  barely  in  certain  moulds,  and  at  length  finifh’d 
with  a  knife,  almoft  in  the  ufual  manner  of  our  earthen  ware  ;  yet  fo  that 
each  piece  muft  pafs  thro’  60  hands,  before  it  attains  to  its  perfedl  form. 
The  porcellain  is  afterwards  varnifh’d  and  bak’d,  after  which  it  is  painted 
and  gilded,  and  then  bak’d  once  more.  All  this  procefs  muft  by  no 
means  be  perform’d  in  the  cold,  and  great  care  muft  be  taken  that  all 
be  equally  dry,  in  regard  the  contain’d  moifture  makes  the  porcellain 
fpring  *,  for  which  end,  therefore,  they  fometimes  make  a  fire  in  their  work- 
houfts.  As  to  the  painting,  the  matters  therein,  who  in  general  are 
no  great  artifts,  yet  deferve  fome  praife  in  painting  porcellain,  are  call’d 
hoapei.  This  painting  goes  alfo  thro’  many  hands,  one  of  whom  makes  the 
outmoft  circle  round  the  rim,  a  fecond  fketches  out  the  figures,  which  are 
coloured  by  a  third,  tßc.  The  colours  themfelves  are  of  different  forts ; 
and  in  particular  the  figures  on  a  white  ground  are  more  beautiful  than  any 
we  have  in  Europe.  Formerly  there  was  only  white  porcellain  before 
they  found  out  the  blue,  which  is  now  us’d  in  this  work,  and  which  was  dif- 
..  cover’d  by  a  dealer  in  porcellain,  upon  his  being  fh  ip  wreck’d  on-  ä  defart 
coaft,  where  were  found  many  ftones  yielding  the  fineft  blue,  with  which  he 
leded  a  wnole  fhip.  This  colour,  after  (lamping,  is  roafted  for  24  hours  in  a. 
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furnace,  and  then  ground  to  a  fine  powder  in  a  large  porcellain  mortar.  The 
red  colour  is  made  out  of  vitriol,  call’d  haofan.  They  alio  have  a  peculiar 
fort  of  white  colour,  different  from  the  porcellain  white,  and  which  is 
employ’d  in  fome  figures.  It  is,  in  like  manner  as  the  blue,  burnt  from  a 
transparent  marcafite,  half  an  ounce  of  which  is  powder’d  and  mixt  with  a 
whole  pound  of  ceruls  •,  and  afterwards  employ’d  in  all  forts  of  colour- 
mixtures*,  as  for  inftance,  green,  yellow,  ÖV.  1  hefe  colours,  (accord¬ 
eer  to  the  Cbinefe  account)  are  laid  with  cerufs,  falt-petre  and  vitriol  *,  or 
(as  the  Cbriftians ,  who  work  thereon,  give  out )  barely  with  cerufs  alone, 
on  the  porcellain  bak’d  for  the  firft  time,  after  firft  diffolving  thefe  in  gum- 
water  *,  and  then  the  porcellain  is  once  more  bak’d,  and  the  colours  appear 
perfect.  They  make  among  other  forts  a  peculiar  red-blown  porcellain, 
which  is  more  coftly  and  rare  than  the  others.  The  black  alfo,  call’d  oumi, 
is  not  without  its  value  and  beauty.  The  gold  gives  a  new  luftre  to  this 
fort  of  porcellain.  This  black  colour  is  imparted  to  it  with  three  ounces 
of  azure  or  blue 'and  feven  ounces  of  petrol:  When  this  colour  is  dry, 
the  porcellain  is  bak’d  *,  and  then  the  gold  is.  laid  on,  after  which  the  veflcl 
muft  be  bak’d  a-new  in  a  peculiar  furnace.  They  alfo  make  a  fort  ol 
china  with  holes,  in  whofe  middle  is  the  bowl  or  cup  for  holding  the 
liquors,  as  alfo  another  fort  in  which  the  Cbinefe  and  'Tartar  women  are 
painted  to  the  life:  And  when  they  give  the  porcellain  no  other  oil  than 
that  prepar’d  from  the  marcafite,  it  yields  a  peculiar  fort  thereof  which  is 
entirely  marbl’d  and  furnifh’d  with  veins,  that  one  would  take  it  for  bro¬ 
ken  China*,  it  is  otherwife call’d  tfoniki.  The  gold  is  rubb’d  with  gum-water 
arid  cerufs  laid  thereon.  After  the  painting  and  gilding  are  dry,  the  china 
is  put  into  the  furnace,  which  when  fmall  may  be  made  of  iron  ;  but  it  is 
commonly  made  of  earth,  of  the  height  of  a  man  and  almoft  as  wide  as 
a  large  wine-butt*,  its  bottom  ftands  half  a  foot  high  from  the  ground;  it 
is  watl’d  round  and  this  wall  is  furnifh’d  with  three  or  four  air-vents :  Now 

when  the  furnace  is  fill’d  with  the  china-ware,  befides  one  apertuie  in  the 

middle,  thro’  which  one  may  fee  the  china,  there  is  made  a  coal-fire  above 
and  below  and  on  the  fides,  and  the  china  bak’d  fo  long,  till  it  fparkles  and 
the  colours  become  lively,  upon  which  the  fire,  and  alio  the  chjna  aie 
remov’d.  The  Cbinefe ,  however,  very  much  regret  their  having  loft  the 
art  of  painting  fifties  and  other  beafts  on  porcellain,  which  could  not  oe 
diftinguifh’d  before  the  china  was  firfc  fill’d  with  a  certain  liquor  *,  and 
this  fort  they  call’d  ktatfim  *,  and,  according  to  F.  d’  Entree  oll es,  before  the 
oil  was  laid  on,  the  porcellain  muft  have  been  previoufly  pohLi  d  to  take 
off  all  the  inequalities,  and  in  the  painting  they  made  ufe  of  a  pencil  of 
the  fined  feathers,  which  they  wetted  and  run  over  the  china.  1  he  laying 
on  of  the  oil  itfelf  requires  much  art.  To  that  neither  too  much  nor  too  little 
be  (riven,  but  that  it  be  equally  laid  on.  Very  thin  porcellain  has  two  coats 
of  this  oil ;  what  is  pretty  ftrong  only  one.  The  former  is  done  by  fprin  k- 
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liner,  but  the  latter  by  dipping,  and  on  that  the  varnifh  is  immediately 
laid-,  but  the  foot,  which  is  folid,  is  previoufly  bord  and  then  painted, 
varnifh’d  and  laftly  brought  to  the  furnace.  The  fire  muft  be  well 
managed,  and  all  the  china  muft,  according  to  its  bignefs  and  ftrength, 
have  its  proper  degree  of  fire,  elfe  the  baking  milcarries.  dhe  C hineje^ 
according  to  F.  £ Entrecolles,  worfhip  a  particular  God,  who  prefides  over 
the  china,  and  whom  they  call  Ponfa.  The  occafion  of  which  was  this :  As 
once  the  emperor  would  have  the  porcellain  wrought  according  to  a  certain 
form,  but  the  impoflibility  thereof  being  in  vain  reprefented  to  him  ;  and, 
after  a  oreat  deal  of  trouble  and  expences,  the  thing  appearing  impracticable, 
at  length  one  of  the  workmen  out  of  defpair  jump  d  into  the  glowing 
furnace,  wherein  he  was  foon  confum’d,  and  upon  this  the  porcellam  was 
taken  out  exactly  of  the  form  the  emperor  would  have  it-,  and  from  this 
they  rever’d  this  defperado  as  a  great  hero  and  a  god,  who  prefides  over 
porcellain.  The  Chinefe  in  particular  highly  efteem  the  old  porcellain, 
tho’  fome  prefer  the  new  to  it.  And  fuch  as  are  fond  of  the  old  porcel¬ 
lain  regard  chiefly  its  colour.  F.  £ Entrecolles  denies,  that  the  porcel¬ 
lain,  as  has  been  hitherto  thought  in  Europe ,  attains  to  its  perfection  after 
lyino-  long  buried  in  the  earth :  And  the  Chinefe  themlelves  laugh  at  this 
conceit.  It  is  true,  that  in  the  rubbifh  of  old  buildings  and  in  cleaning 
wells  they  have  often  found  beautiful  pieces  of  porcellain  -,  but  its  beauty 
was  not  owing  to  its  lying  there,  but  barely  to  its  retaining  its  ancient 
beautiful  form  ;  and  this  depends  merely  on  the  fancy  of  the  Chinefe ,  who 
are  wont  to  give  a  great  deal  of  money  for  fuch  old  china,  eipecially 
luch  as  the  ancient  emperors  Tao  and  Chun  made  ufe  of,  who  reign  d 
many  ages  ago,  and  at  the  time  when  the  emperors  firft  began  to  ufe 
china.  The  whole  value  of  this  old  buried  porcellain  depends  on  its 
colour,  from  which  its  antiquity  is  known  -,  and  fuch  a  piece  of  porcellain 
has  fometimes  been  fold  in  China  ltfelf  for  80  rix-dollais.  The  mandarin 
of  Kimtetchim  has  publifti’d  at  court,  that  he  was  matter  of  the  art  of 
making  old  fafhion’d  china,  for  which  purpofe  he  employs  a  yellowifh 
earth  dug  up  about  Kimtetchim.  That  fort  is  very  thick.  The  procefs 
differs  little  from  the  former,  only  that  the  oil  for  it  is  taken  from  a 
yellow  ftone  and  mixt  with  the  common  oil ;  from  which  the  porcellain 
acquires  a  fea-green  colour  after  it  is  bak’d  it  is  thrown  into  fat  broth 
and  bak’d  once  more  -,  after  that,  it  is  laid  in  a  common  fewer,  where  it 
is  fuffer’d  to  lie  for  a  month,  and  then  it  paffes  for  3  or  400  year  old 
china.  The  Chinefe  have  a  peculiar  method  of  mending  broken  china-, 
with  a  diamond  they  drill  a  hole  thro’  the  pieces  -,  and  put  a  very  fine 
brafs-wire  or  thread  thro’  the  holes  and  fatten  the  pieces  fo  firmly  and  with 
fuch  nicety,  as  the  crack  can  fcarcely  be  obferv’d. 
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Tranflated  from  the  Lat  in. 

A  Certain  light ,  like  that  of  the  milky  way,  yet  brighter  in  _the  middle 
and  weaker  towards  the  extremities,  expanded  ltlelf  thro  the  vernal 
figns.  I  began  firft  to  obferve  it  at  the  Royal  Obfervatory  on  March 
18.  in  the  evening,  two  days  before  the  equinox-,  when  after  having 
obferv’d  the  changes  which  happen’d  in  Saturn ,  I  fix  d  my  eyes  on  the 
firft  ftar  of  Aries,  which  thro’  a  telefcope  is  feen  as  confiding  ol  two  liars, 
diftant  from  each  other  the  fum  of  their  diameters;  Three  quarters  of  an 
hour  after  7,  and  half  an  hour  after  the  crepufculum,  the  conftellations  of 
Aries  and  Taurus  were  far  brighter  than  ufual.  1  o  the  weft  that  light  was 
terminated  only  by  vapours,  elevated  two  or  three  degrees  above  the 
horizon,  and  its  brighter  part  was  eight  or  nine  degrees  in  breadth,  it 
was  extended  obliquely  along  the  zodiac  nearly,  with  its  northern  fide 
touching  the  two  brighteft  liars  in  the  head  of  Aries,  whole  body  it 
cover’d  ;  in  length  it  extended  over  the  Pleiades,  and  gradually  vanilhing 

about  the  head  of  T aurus,  it  ended  in  a  fharp  point.  . 

In  that  traft  the  heavens  were  very  clear,  lo  that  ftars  of  the  fixth  and 
feventh  magnitude  could  there  be  diftinguilh’d  by  the  naked  eye  ;  and  that 
brightnefs,  in  fome  meafure  refembling  a  (mail  cloud,  enlighten  d  by  the 
fun?  did  not  hinder  thefe  fmall  ftars  from  being  feen  in  its  very  middle, 
where  it  appear’d  denfer,  as  ufually  happens  to  thofe  who  view  a-crols  the 
tails  of  comets;  yet  its  breadth  was  greater  than  that  it  could  be  reckon  d 
to  be  the  tail  of  any  comet,  as  being  three  or  four  times  broader  than  the 
laraeft  comets  I  have  hitherto  feen;  as  to  the  reft  it  refembled  them  not 
only  in  brightnefs,  but  in  colour  and  in  fituation  with  refpeft  to  the  fun, 

to  which  in  length  it  was  almoft  directed. 

A  little  afterft  was  alfo  obfetv’d  to  follow  the  motton  of  the  heavens 
towards  the  weft ;  and  being  carried  by  this  motion  it  continued  in  tie 
<ame  figns,  and  with  them  was  hid  under  the  vapours  about  the  horizon. 

I  was  in  doubt,  whether  by  its  flow  proper  motion  it  was  not  can  ted 
northwards-,  for  it  afterwards  took  in  thefe  two  brighter  ftais  of  dues, 
which  at  firft  it  touch’d  with  its  northern  fide,  which  was  afterwards  veri¬ 
fied  by  the  obfervations  on  the  following  days-,  yet  I  could  not  beentne^. 

certain  of  this  either  at  that  time  or  many  c  ays  a  er,  gradually 

mity  of  this  light,  being  on  every  fide  too  mdetermtn id,  becam =  y 

languid,  fo  that  it  was  very  difficult  precilely  to  define  >  -  ^  ’tj 

account  of  the  different  clearnefs  of  the  air  on  the  enfuing  days,  acco  „ 
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to  the  diftance  of  the  crepufculum ,  it  was  obferv’d  more  or  lefs  extended :  * 
Whence  on  its  firft  appearance,  which  happen’d  an  hour  after  iun-fef, '  a 
more  fenfible  light  only  diffus’d  itfelf  in  breadth  to  the  brighter  ftars  of 
Aries,  and  in  length  to  the  Pleiades  ;  both  which  it  a  little  after  pofifefs’d  :  ^ 
But  as  to  its  middle,  as  fir  as  could  be  perceiv’d  by  the  eye,  it  always  ap¬ 
pear’d  in  the  lame  traft  towards  the  middle  of  Aries. 

After  the  conftellations  of  Aries  and  Taurus  had  fet,  I  continued  obferv- 
ing  whether  any  trace  of  this  light  ftill  remain’d  at  that  height  ,  and  in  that 
fituation  wherein  it  was  leen,  yet  I  found  ’nothing  uncommon.,  there. 
From  which  it  was  man  ire  ft,  that  in  its  diurnal  revolution  about  tine  eartfi 
it  follow’d  the  above  figns,  in  regard  that  on  the  enfuing  days  fetting 
together  with  them,  it  was  in  the  fame  place  with  them  where  it  was  feen  j 
the  proceeding  days,  which  according  to  the  Copernicans  is  the  fame  thing 
as  to  remain  fixt  in  the  fame  place  of  the  heavens  within  the  diurnal  revo-5 
lution  of  the  elementary  fphere  from  weft  to  eaft  about  the  axis  of  the. earth:. 

In  this  ftate  I,  therefore,  obferv’d  that  light  from  March  18,  to  March 
26.  as  often  as  the  fky  to  the  weft  was  clear,  without  obferving  any  fen¬ 
fible  change,  only  that  by  the  laft  obfervation  of  March  2 6.  it  did  not 
extend  fo  far  towards  the  horns  of  Taurus ,  as  it  had  done  on  the  preceeding 
days*,  but  leem’d  to  extend  lomewhat  more  northerly.  The  brighter  ftar 
of  Aries ,  which  at  firft  was  dole  to  its  fide,  was  now  above  a  degree  im¬ 
mers’d  in  this  light.  .  , >  1  ... 

In  this  laft  obfervation  I  could  not  difeover  the  firft  ftar  of  this  conftel- 
lation,  becaufe  it  was  lower  and  lay  deeper  in  vapours,  which  at  the  lame 
time  diminifh’d  the  expanfion  of  the  light  to  the  weft  more  than  in  the  pre¬ 
ceeding  obfervations:  It  therefore  appear’d,  that,  befides  this  impediment 
and  that  occafion’d  by  the  crefufcula ,  it  would  happen,  that  in  a  day  that 
light  would  be  feen  extended  more  towards  the  welt  and  very  near  the  fun, 
who  about  its  beginning  was  in  the  laft  degree  but  one  of  pifees ,  only  30 
degrees  from  the  firft  ftar  of  Aries:  And  in  the  laft  obfervation  of  March 
26.  it  was  diftant  a  little  more  than  22  degrees;  fo  that  if  this  light  could 
have  been  view’d  when  the  fun  was  up,  it  would  probably  place  round 
him  the  appearance'  of  a  büß  of  hair. 

From  this  time,  the  Iky  in  the  evening  being  overcaft  to  the  weft,  I 
could  not  certainly  know,  whether  this  light  was  diflipated,  till  on  April  14, 
22,  24,  and  28,  and  then  tho’  ( the  crepufculum  being  over)  Aries  was  now 
fet,  the  fame  light  appear’d  in  Taurus  extending  to  his  northern  horn,  and 
with  its  north  fide  it  reach’d  Medufa  s  head  and  Per  feus"  fouth  knee,  whole 
fouth  foot  was  immers’d  in  its  brightnefs. 

By  thefe  laft  obfervations,  therefore,  it  appear’d  far  more  evidently  than 
by  the  preceeding,  that  this  light  advanc’d  northwards,  which  was  the. 
reafon,  that  it  could  not  be  fa  foon.  extinguish’d  by  the  evening  cr.pufcu-  < 
lum,  as  the  fun  in  the  mean  time  was  advancing  to  Taurus. 

It 
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It  will  be  a  difficult  matter  in  the  hiftory  of  paft  times  to  find  a  pheno-  This 
itienon  in  all  refpe&s  like  this -new  light ,  as  it  appear’d  for  feveral  days  in  XfuLlike 
the  lameffigns,  without  any  evident  proper  motion,  and  fo  much  extended,  (XXh’  T^t 
pCiWiallv  in  breadth,  and  without  the  appearance  of  any  comet,  to  which  InKbUe  rkcc- 

Cir  J  .  .  non  about  this 

it  might  have  ow  d  itsongin.x  _  matter. 

Yet  as  to  this  laft  circumftance,  and  the  other  circumftances  of  its  dura¬ 
tion,  ftate  and  direction  towards  the  fun,  greatly  agrees  what  I  obferv’d 
at  Bononia  in  1 668  ^  it  was  a  lfiminous  track;  or  .path,  like  the  tail  of  a 
comet,  which  ppfiefs’d  a  fpace  of  30  degrees  in.  length,  and  little  more 
than  i  degree  in  breadth. 

On  March  10.  I  obferv’d  it  come  out  of  vapours,  which  were  near  the 
horizont  and  cover’d  Cto,.with  its  eaft  fide  drreéted  towards  Orions  foot, 
ar.d  with  its  weft  towards  the  place  of  the  fun :  Its  length,  as  well  as  that  of 
this' phenomenon,  was  referr’d  to  the  figns  of  Aries  and  Taurus ;  but  it  had 
a  remarkable' breadth fouthwards,  and  chang’d  its  fituation  among  the  fixt 
ftars  with  a  proper  motion  towards  the  eaft  and  towards  the  north,  by 
which  in  a  day  it  approach’d  more  to  Orion.  It  appear’d  till"  March  19. 
and  in  all  thele  nine  days  it  pafs’d  by  different  ftars  of  Eridanus ,  yet  fo  as 

not  to  cover  them.  ‘  ’ 

M.  Chardin  in  his  book  of  the  coronation  of  Solimann ,  king  of  Perfia , 
relates,  4  that  the  fame  phenomenon  of  1668  was  oblerv’d  in  the  metropolis 
c  of  a  certain  province  in  Perfia  on  March  7.  which  was  the  fecond  day 
4  of  its  appearance,  and  at  Ifpahan,  which  is  the  metropolis  of  the  king- 
<  dom,  at  7  o’clock  in  the  afternoon  March  10.  that  it  appear’d  in.  the 
4  fouth,  and  follow’d  th  z  primum  mobile  with  30°  3  P  in  length,  which  agrees 
4  with  our  obfervation ,  and  that  it  was  every  way  equally  broad  6  degrees 
4  nearly-,’  which  is  4  times  greater  than  it  appear’d  to  me  at  Bononia, 
where  yet  there  were  fome  who  reckon’d  it  broader-,  yet  it  was  a 
difficult  matter  to  define  its  breadth,  as  towards  the  extremities  it  was  weak 
and  fenfibly  languid.  M.  Chardin  adds,  4  that  its  more  elevated  part  lay 
4  towards  the  belt  of  Orion  and  towards  Eridanus .’ 

It  appear’d  to  me  towards  Eridanus ,  Orion's  belt  being  far  more  nor¬ 
therly  and  wefterly.  The  longitude  of  72°  which  he  gives  it,  and  its  lati¬ 
tude  of  30  from  the  ecliptic  do  if&ME -differ  from  the  above  fituation  ;  in 
which  numbers  of  M.  Chardin  it  is  plain  there  muft  be  fome  miffake.  _ 

He  fubioins,  4  that  Cetus ,  or  the  flexure  of  Eridanus  bounded  its  inferior 
4  extremity-,’  which  exactly  agrees  with  my  obfervation,  which  places  it  at 
the  belly  of  Cetus ,  where  it  touches  the  flexure  of  Eridanus.  He  lays, 

4  that  the  Perfians  call’d  it  Niazach ,  that  is,  a  /mail  lance ,  from  the  refem- 
4  blance  of  its  figure  •,  that  they  faid,  they  had  never  feen  nor  heard  from 
4  others  of  any  fuch phenomenon ,  tho’  it  was  reckon’d  a  comet,  whole  head 
4  was  fet,  fo  that  it  could  not  be  obferv’d  above  the  horizon. 

Yet 
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Yet  on  this  occafion  I  have  (hewn,  that  this  phenomenon  had  a  furprifing 
affinity  with  fuch  another  2000  years  ago,  namely,  with  that  which  Cha- 
rimander ,  according  to  Seneca a,  relates  to  have  been  obferv  d  by  Anaxa¬ 
goras  of  a  great  and  uncommon  light  of  thebignels  of  a  large  beam,  which 
fhone  for  i'everal  days  •,  or  with  that  which  the  lame  authoi  fays  was  ob-  j. 
lerv’d  by  Califthenes  with  the  appearance  of  a  fire  extended  in  length,  before 
the  large  cities  of  Achaia ,  Buris  and  Helice  were  in  an  earthquake  fwallow  d 
up  by  *the  lea,  and  which  Ariftotle  took  to  be  a  comet  j  which  at  firft,  on 
account  of  its  great  burning,  did  not  appear,  but  at  laft  was  feen  when  its  j 
burning  abated  a  little. 

Ariftotle' 3  fpeaking  of  this  phenomenon,  which  was  obferv’d  in  the  heavens 
at  the  time  of  the  earthquake  and  inundation  in  Achaia ,  at  one  time  calls 
it  a  great  comet  and  again  a  great  ftar,  and  he  relates,  ‘  that  it  appear’d  1 
c  about  the  fouth-wefl,’  as  our  comet  alfo  did  \  and  after  rehearfing  many 
other  inftances  of  the  like  phenomena ,  he  fubjoins,  c  that  that  great  ftar 
‘  appear’d  in  winter,  in  very  cold  weather,  and  in  a  very  clear  evening, 
c  the  year  Arift<£us  was  Archon  at  Athens  ;  that  the  firft  day  it  did  not  ap- 
t  pear  as  it  was  fet  before  the  fun  j  that  the  following  day  it  was  feen  but  a 
«  little,  as  fetting  and  leaving  the  fun  at  a  fmall  diftance  before  it;  that  it 
‘  extended  its  light  to  a  third  part  of  the  heavens  in  form  of  a  lawn ,  and 
‘  that  on  this  account  it  was  call’d  a  way  *,  that  it  afcended  as  far  as  the 
‘  belt  of  Orion,  and  was  there  diffipated which  alfo  happen’d  to  the 


•f  the  nature  of 
tfci»  light. 


luminous  way  of  1668. 

Seneca ,  who  took  this  phenomenon  for  a  comet,  reprehends  Ephorus  for 
faying  that  it  was  divided  into  two  ftars,  a  thing  he  alone  maintain’d,  tho* 
it  was  obferv’d  all  over  the  earth,  and  reckon’d  a  prefage  of  the  inunda¬ 
tion  of  thofe  two  cities :  Tho’,  therefore,  the  apparent  magnitude  of  that 
light  was  certain,  and  fupported  by  the  teftimonies  of  all  oblervers,  yet  all 
do  not  agree  in  determining  its  fpecies  j  as  this  has  alfo  been  the  cafe  as  to 
the  like  phenomena  in  our  days. 

There  are  other  hiftories  of  ambiguous  comets,  of  which  there  has  only 
been  feen  a  certain  great  light,  fuch  as  was  obferv’d  after  November  10.  i 
till  November  23.  of  1618,  towards  Hydra  in  the  fouthern  hemifphere, 
before  the  remarkable  comet  which  ne  in  the  northern  part  of  the  hea¬ 
vens  about  the  clofe  of  the  above  mouth,  and  lafted  till  the  end  of  Ja* 
nuary  1619. 

This  uncommon  light  is  not  without  its  matter  that  emits  rays  to  the 
earth,  whether  it  be  luminous  of  itfelf,  or  whether  it  refle&s  or  refra&s  the 
rays  proceeding  from  the  fun,  or  from  any  other  luminous  body,  either  im¬ 
mediately  or  by  means  of  other  bodies  :  And  indeed,  its  direction,  which  its 
length  has  to  the  fun,  fupplies  a  handle  of  affirming  that  it  is  deriv’d  from 
the  fun  himfelf. 


In 
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of  Germany,  &'c~. 

In  the  fynopfis  of  my  obfervations  of  the  comet  of  1 68 1  N*  ii.  I  have 
maintain’d,  that  a  matter  may  be  diffus’d  in  the  aether  fit  to  reflect  light, 
as  happens  in  our  atmofphere ;  and  that  that  matter  may  be  found  in  the 
orbit of  comets,  where  the  tether  is  at  different  times  more  or  lefs  pure, 
and  may  produce  the  phenomenon  of  the  tails  of  comets,  and  the  other 
changes  they  undergo. 

As,  therefore,  this  light ,  both  as  to  colour,  clearnefs.  tenuity,  and  as  to 
its  fituation  with  refpeft  to  the  fun,  is  like  the  light  of  comets,  it  is  cre¬ 
dible,  that  the  matter,  reflecting  that  light  to  us,  is  of  the  fame  nature ; 
whether  a  comet  be  there  conceal’d  under  the  fun’s  rays,  from  which  that 
light  may  take  its  rife  (which  yet  I  dare  not  affert,  as  this  light  differ’d  fo 
much  in  its  breadth  from  the  tails  of  all  the  comets  hitherto  obferv’d )  or 
whether  it  receives  its  rays  immediately  from  the  fun. 

For,  as  we  obferve  phenomena  in  the  air  produced  by  the  refraction  and  re¬ 
flexion  of  the  folar  rayscoming  immediately,  and  of  other  the  like  rays  com¬ 
ing  by  the  intervention  of  the  moon,  fuch  as  arc  rain-bows  and  halo' s  about 
one  ftar  or  other  *,  it  will  be  no  inconfiftence,  that  the  like  phenomena  may  all'o 
be  form’d  by  the  fun  in  the  matter  difpers’d  through  the  atber,  either  im¬ 
mediately,  or  by  the  interpofition  of  fome  cometic  body ;  that  very  matter 
may  reflect  to  us  the  light  of  fome  ftar,  fuch  as  happens  to  certain  fix'd 
ftars,  which  fometimes  put  on  a  hujh  of  hair  \  which  not  only  happen’d, 
according  to  the  obfervations  ot  the  Egyptians ,  but  Arifiotle  alio  teftifics, 
that  he  obferv’d  the  like  himfelf.  In  this  manner  was  feen  one  of  the  ftars  in 
the  thigh  of  canis  major,  at  firft,  indeed,  more  obfcurely,  yet  by  a  niom 

intent  view,  pretty  manifeftly.  %  , 

We  are  to  obferve  that  our  light  appear’d  in  the  lame  traft,  wmen  many 
comets  of  this  age,  namely,  thole  of  165 2>  1665,  167  A  100O,  ana  ma 
ny  others  of  preceeding  ages  travers’d,  viz.  in  that  fafeia,  which,  on  account 
of  the  frequent  paflage  oi  comets,  I  have  cad  d  zodiac  on  cometarum. 

As  to  the  diftance  of  the  matter,  which  is  the  lubjeft  of  this  light ^  or 
the  medium,  by  which  it  reaches  our  earth  either  by  reflexion  or  1  eh  a.- non, 
it  cannot  be  accurately  enough  determin’d  by  the  parailax*,  efpeciahy  on 
account  of  its  ambiguous  limits,  which  hinder  d  the  comparing  n  accu¬ 
rately  with  the  fix'd  ftars  at  different  hours  of  the  night,  and  in  d  lire  rent 
parts  of  the  earth  *,  yet  that  it  is  confiderable  you  may  learn  from  the  cir- 
cumftance  of  its  diurnal  motion  in  24  hours,  whereby  it  emulated  the  ftars  •, 
for,  in  the  common  hypothefis  what  force  of  wind  for  a  whole  month  toge¬ 
ther  could  propel  this  matter  thro’  the  air  without  difilpation,  with  lo  great 
an  impetus ,  as  in  one  day  to  encompafs  the  whole  earth,  and  io  regularly  as 
always  to  regard  the  fame  ftars  ?  And  in  the  hypothefis  with t  what 

force  could  it  continually  refill:  the  diurnal  motion  ot  t:ie  elementary  p  ere 
from  weft  to  eaft,  fo  as  neither  to  be  carried  along  with  it,  nor  diihpated 
thereby?  We  muft,  therefore,  neceffirily  own,  that  this  matter  hands  above 
V  o  L.  I.  N°  1 1 .  Hh  the 
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the  elementary  fphere-,  and  confequently,  in  the  tether  *,  and  likewife  confi- 
derin^  its  proper  motion,  which  was  but  very  little,  we  lhall  be  oblig’d  to 
fup pole,  that  it  was  very  far  elevated  towards  the  region  of  the ßf  d  ftars. 

It  was  not  without  reafon  that  the  ancients  judged,  that  fuch  of  the  pla¬ 
nets  were  more  elevated  towards  the  fix'd  ftat  s,  as  came  nearer  their  common 
motion,  and  had  a  lefs  degree  of  proper  motion j  nor  had  they  any  other 
reafon  of  raifing  Saturn  above  all  the  other  planets,  and  of  placing  Jupiter 
below  him,  of  which  no  aftronomer  ever  after  doubted  for  more  than  20» 

or  30  ages. 

They  were  confirm’d  in  this  by  new  hypothefes,  which  lerve  to  repre- 
fent  the  phenomena  of  their  motions,  however  they  may  differ  among  them- 
Pelves,  and  in  fome  things  contradict  each  other,  as  the  Copernican  hypo¬ 
thecs  "does  the  Tychonic  and  Ptolemaic:  Each  of  thefe  hypothefes  demon- 
ftrates  the  order  of  the  fuperior  planets,  eftablifh’d  by  the  ancients,  by 
principles  peculiar  to  them,  as  it  is  impoffible  to  do  this  independently  of 
any  of  thefe  hypothefes-,  thefe  two  planets  having  no  fenfible  parallax  on 
account  of  the  fmall  proportion  of  the  diameter  of  the  earth,  and  that  of 
their  orbits. 

It  is  not,  therefore,  incongruous  to  determine  the  fituation  of  new  ob¬ 
jects  in  the  world,  by  comparing  their  motion  with  that  of  bodies  which 
are  known  to  us ;  fuch  as  by  the  obfervations  of  aftronomers  are  plac’d  at 
different  diftances,  according  to  the  different  degrees  of  their  apparent 
velocity. 


Of  the  German  Moxa.  By  Georg.  Wolfgang.  Wedelius.  From 
the  Mifcellanea  Naturae  Curioforum  An.  I.  Dec.  II.  Obf.  VL 
p.  14, 

Tranflated  from  the  Latin, 

yfcx.i  y/hat  ?  and  |  T  is  not  many  years  ago  fince  the  Chinefe  ?noxa  was  firft  known  both 
»«reit»  the  gout  a  ^  world,  and  to  the  phyficians  of  Europe.  It  is  a  new  name  and 
a  new  medicine,  and  chiefly  cried  up  as  a  cure  in  the  gout,  that  incu¬ 
rable,  as  is  thought, -or  at  leaft  obftinate  difeafe  of  the  Great.  It  was  firft 
taken  notice  of  by  Herman  Bufchovius ,  he  having  publifh’d  a  treatife  about 
it  in  Low  and  High  Dutch ,  to  which  here  and  there  he  has  added  experi¬ 
ments,  partly  fuccefsful  and  partly  otherwife. 

This  author  de  curat,  podagric  part  II.  c.  4.  p.  m.  91.  fays,  that  moxa  is 
a  downy  and  foft  fubftance,  prepar’d  by  art  from  a  certain  herb,  whofe 
name  and  preparation  he  knew  not,  yet  that  it  was  certainly  the  nobleft  of 
plants,  and  that  it  might  juftly  be  call’d  mater  herbarum  ( mother-wort ). 
He  adds,  that  the  Chinefe  and  Japonefe  conceal’d  the  manner  of  preparing 
the  moxa ,  tho’  it  may  be  had  in  great  plenty. 


Here 
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Here  we  meddle  not,  whether  the  author  really  did  not  know  the 
herb  and  the  manner  of  the  preparation,  or  whether  he  fram'd  this  on 
purpole,  to  conciliate  the  greater  authority  to  the  medicine.  Let  it- 
fuiiice,  that  he  has  given  a  broad  enough  hint  of  it  to  the  intelligent :  Rut 
both  candour  and  gratitude,  virtues  we  highly  prize  if  found  in  a  phyfician, 
do  oblige  us  not  to  arrogate  this  difcovery  to  ourfelves. 

Job.  Hartmannus  Kornmann  Von  llornßach,  counfellor  and  chief  phyfi¬ 
cian  to  the  Prince  of  Heffe,  has  difcover’d  to  us  both  the  herb  and  the  man¬ 
ner  of  preparing  moxa.  Moxa ,  whenceloever  it  had  its  name,  is  the 
down  of  mugwort. 

Take  as  much  as  you  will  of  the  leaves  of  mugwort,  well  dried  and  ftript  The  mann«  of 
from  their  fialks  rub  them  with  the  hands,,  till  after  fhaking  off  the  green  FeFaringitfr0Di 
duft,  the  internal  downy  fibres  arranged  beneath  like  a  woof,  remain  be- IUJSV'“' 
hind  i  but  if  the  hands  are  wetted  by  their  humidity,  the  rubbing  is  to  be 
repeated,  till  the  fibres  become  fufhciently  tender. 

He  difcover’d  this  to  be  the  manner  of  the  operation  upon  examin-  How  difeoveru. 
ing  a  parcel  of  moxa  fent  him,  wherein  he  found  the  fmall  leaves  adher¬ 
ing  to  the  down,  when  view’d  with  a  microfcope,  entirely  to  refemble 
mugwort-,  and  making  an  experiment  thereon  it  fucceeded  to  his  mind, 
yielding  a  like  down,  or  rather  moxa. 

He  ailo  farther  improv’d  it  by  teazing  it  in  the  manner  of  wool,  that  Farther  im* 
thereby  it  might  become  ftill  better  and  more  tender,  and  be  alter’d  the  rtov  d' 


more :  And  therefore,  if  the  Chinefe  moxa ,  done  up  with  its  aromatic 
fialks,  does  not  direddy  agree  with  it  in  all  re fp efts,  (externally  indeed  it 
does  but  not  internally )  but  feems  to  differ  from  it  a  little,  we  are  to  reckon 
that  the  fault  is  partly  owing  to  this,  namely,  that  the  herb  was  not  ga¬ 
ther’d  at  one  and  the  fame  time,  and  partly  that  it  was  more  flightly  or 
more  carefully  prepar’d  -,  but  it  is  an  eafy  matter  to  extraft  its  greennefs 
by  pouring  fpirits  of  wine  thereon  ;  and  after  that  to  teaze  the  dried  leaves 
with  the  common  inftrument  for  wool,  and  whiten  them  with  alum-water, 
or  even  attempt  it  with  the  fume  of  fulphur. 

That  this  is  the  genuine  procels  is  evinced  by  two  extraneous  arguments,  TIlis  matter 
to  wit,  the  fenfes  and  the  effeft;  both  which  teftify  that  moxa  is  moxa  and  vi,nc’d  by  ,feve' 
by  one  argument  founded  on  the  author’s  own  confeffion,  tho’  not  at  firft 
fight  obvious  to  the  reader  ;  for,  in  the  above  cited  place  he  calls  mater 
herbarum  ( mother-wort )  the  mother  of  moxa ,  but  that  the  common  broad 
leav'd  mugwort  is  thus  call’d  by  Botanifts  is  very  evident  from  the  tefti- 
mony  of  Lobelius ,  Dodonaus,  and  others. 

But  to  iilultrate  this  the  more  we  are  to  obferve,  i.  That  the  down  of  Farther  illuftrat- 
plants  is  twofold ;  the  one  external,  as  in  coltsfoot,  the  gramen  lanigerum , ed* 
knot;-grafs,  and  others :  The  other  internal,  as  that  in  the  root  of  colts-foot, 
which  S caliger a  commends  for  tinder,  and  fuch  as  is  found  in  that  well 
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known  thin",  lint ;  anti  fuch  is  alfo  the  moxa  of  mugwort.  2.  That  this 
method  of  curing  pain  by  aótual  inuftion  is  no  new  thing  ;  which  yet  de- 
mnates  nothing  fram  its  commendation,  but  rather  adds  weight  thereto. 
\Ve  fliall  in  thTs  matter  quote  Hippocrates  alone,  the  moft  ancient  paren 
of  medicine  who  in  his  book  de  affection,  cap.  30.  ƒ.  12.  fays,  if  pain  ieize 

f on  any  one  part  and  fettles,  and  cannot  be  remov’d  bynaedicines  bum 

<  whatever  part  the  pain  is  in,  but  burn  it  with  raw  Bax.  And,  indeed, 
1th  as  to  tlie  matter,  the  difeafe  wherein  it  is  to  be  applied,  and  the  me- 
thod  of  cure  itfelf,  he  could  not  have  given  a  better  defcnption  of  moxa, 
which  is  fo  much  cried  up.  And  that  this  may  the  better  appear, 
we  are  to  obferve,  that,  by  raw  flax,  he  does  not  mean  fuch  a,  has  no  i  e 
been  prepar’d,  but  what  hitherto  has  not  been  drawn  into  threads.  Profpe 
Marfiams b  has  learnedly  and  nervoufly  defcnb’d  the  whole  procefs,  as  fol- 
ows:  ‘  Take  raw  fta*,  and  rolling  it  up  hard  bring  it  into  a  pyramidal 
>  form ;  the  place  to  be  burnt  will  fhew  what  Ihould  be  the  bignefs  or 
«  broadnefs  of  its  bafe,  and  you  mull  know,  that  the  burning  becomes 
.  fomewhat  broader  than  is  the  bafe  of  the  pyramid -,  fetting  fire,  therefore, 

«  to  its  top,  lay  it  on  the  place  to  be  burnt,  and  let  it  lie  thereon  till  the 
«  whole  is  confum’d ;  for,  the  fire  gradually  coming  to  the  (kin  caufes  a 
‘  burn,  and  which  feems  furprifing,  almoft  infenfibly  and  without  any 
.  pain .  after  the  fire  is  extinguifli’d  Hippocrates  laid  on  a  boil  d  leek,  till 
*  the  efcbar  dropp’d  off.  In  Germany  they  apply  butter  with  a  colewort, 
c  and  afterwards  the  wound  may  be  kept  open  at  pleafure.  i  his  agrees 
in  every  refpeót  with  the  modern  matter  of  burning,  viz.  moxa  j  and  m  the 
above-cited  place  may  be  Been  the  feveral  matters  with  which  others  have 
perform’d  fuccefsful  burnings.  The  fame  jeffeft  is  produc  d  by  any  dry, 
filamentous,  or  lanuginous  and  porous  bodies,  by  cob-webs  (by  applying 
which,  in  the  fame  manner,  the  above  gentleman  has  taken  off  warts  from 
the  hands  without  any  pain  •,  the  wart  being  taken  off  after  burning,  and 
laying  on  a  plaifter,  in  a  day  or  two  the  cure  is  compleated )  by  the  ipunü 
of  trees,  the  pith  of  ruffes,  of  elder,  &c.  3.  That  the  burning  by  moxa 

is  of  °reater  fervice  in  deep  pains,  and  fuch  as  are  not  accompanied  with 
heat  and  rednefs.  It  has  been  obferv’d  to  have  been  of  excellent  fervice 
to  fome,  and  of  detriment  to  others,  nay,  to  have  threaten’d  a  gangrene. 
The  fame  difcretion,  therefore,  is  entirely  neceffary  here  as  in  veficatories, 
or  even  aétual  cauteries.  This  kind  of  remedy  will  with  fafety  be  of 
greater  fervice  where  there  are  ferous,  cold, confiftent humours  (mere  being 
no  contraindicant)  to  be  difcharg’d  and  confum’d.  But  if  you  promif- 
cuoufly  apply  it,  the  difeafemay  be  eafily  heighten’d,  and  become  worfe ; 
whereas,  on-  the  contrary,  by  giving  an  outlet  to  the  ichor,  this  remedy 
may  be  of  fervice  above  all  other  things,  making  a  difcuffion  at  the  fame 

time  that  the  part  itfelf  is  in  fome  meafure  ftrengthen’d  by  the  burning. 

Cor- 


1*  Conm.  in  Lii>.  de  afFeft.  /.  2.  v.  25.  ƒ>.  170. 
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of  Germany,  &c. 

Cor  re  [ponding  Obfervations  of  the  Eclipfe s  of  Jupiter  's  Satellites  m 
different  Parts  of  Europe,  with  Remarks  thereon,  as  alfo  a  Remark , 
wherein  in  particular  is  deduced  almoft  the  whole  extent  of  Europe 
in  Longitude,  &c.  From  the  Commentar.  Scient.  Imper.  Petropol. 

Tom.  I.  p.  4^7'  ,  .  ,  T 

cTranßated  from  the  Latin. 

True  Time. 
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N.  S. 
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1 2h  47'  o* 
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51 
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1 5 
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1 1 
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52 
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32 

51 

1 1 

32 

56 

22 

16 

13 

20 

oa.  19 

12 

21 

46 

28 

8 

47 

8 

Deo.  6 

7 

1 1 

18 

10 

30 

31 

The  immerfion  of  the  firft  fatellite  ob-  Mjeterihgby 
fervid  with  Cumpanis  tube  of  15  foot:  Viße,  a»a  Lud. 
But  the  exceffive  brightnefs  of  the  c°roffe  d<  Lt 
crepufculum  at  that  time  and  other 
things  befides,  marr’d  the  obfervation. 

Whence  the  time  could  not  be  defin’d 
beyond  minutes. 

The  immerfion  of  the  firft  fatellite  ob- 
ferv’d  with  the  fame  tube  of  15  foot, 
and  with  another  of  20  foot  and  a  half  •, 
but  for  the  fame  impediments  as  above, 
the  time  affigned  cannot  be  depended 
on,  within  a  quarter  of  a  minute. 

The  immerfion  of  the  firft  fatellite  by  a 
tube  of  1 5  foot. 

By  a  tube  of  20  foot  and  a  half,  the  fky 
ferene,  the  air  calm,  and  the  moon  not 
far  from  Jupiter. 

The  immerfion  of  the  firft  fatellite  by  a 
tube  of  1 5  foot. 

By  a  tube  of  20  foot  and  a  half,  the  wea¬ 
ther  very  ferene  and  calm. 

The  immerfion  of  the  fecond  fatellite  by 
a  tube  of  1 5  foot,  the  weather  pretty 
ferene,  notwithstanding  there  were  a 
few  fmall  clouds. 

The  emerfion  of  the  firft  fatellite  by  a 
tube  of  15  foot-,  and  the  fatellite  veiy 

near  Jupiter. 

The  emerfion  of  the  firft  fatellite  by  a- 
tube  of  1 5  foot,  within  a  few  feconds. 

The  emerfion  of  the  firft  fatellite  /  a 
tube  of  20  foot  and  a  half. 

The  emerfion  of  the  fecond  fatellite  i  f 
tube  of  20  foot  and  a  half,  exae 
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10  59  46 

n  017 


10 

9 

56 

10 

10 

4 

7 

J7 

15 

ii 

52 

23 

10 

59 

27 

*3 

37 

9 

14 

50 

30 

1 1 

J5 

18 

10 

43 

57 

1Z 

1 1 

24 

By  a  tube  of  1 5  foot,  exad. 

The  emerfion  of  the  firft  fatellite  with  2 
tube  of  20  foot  and  a  half,  exad. 

With  a  tube  of  15  foot,  exad. 

The  immerfion  of  the  third  fatellite  by  a 
tube  of  1 5  foot,  the  fky  foggy. 

By  a  tube  of  20  foot  and  a  half  •,  and  1 
think  this  other  obfervation  more  cer¬ 
tain  and  exad  within  a  few  feconds : 
And  tho’  the  fky  feem’d  ferene,  yet 
Jupiter  appear’d  not  fo  diftindly,  as  he 
was  wont  to  do  at  other  times,  becaufe 
he  at  times  pafs’d  thro’  vapours,  which 
disfigur’d  him  and  tinged  him  with 
colours. 

The  emerfion  of  the  fecond  fatellite  by  a 
tube  of  20  foot  and  a  half. 

By  a  tube  of  1 5  foot. 

The  emerfion  of  the  fecond  fatellite  by  a 
tube  of  20  foot  and  a  half,  exad. 

The  immerfion  of  the  third  fatellite  by  a 
tube  of  22  foot,  the  fky  ferene  and 
calm  j  but  t  ie  flow  motion  of  the  fatel¬ 
lite  hinaei  d  the  certainty  of  the  immer¬ 
fion  to  fome  feconds  ;  4  or  5  minutes 
had  already  pafs’d  from  the  Winning 
of  the  diminution.  • 

The  immerfion  of  the  firft  fatellite  by  a 
tube  of  22  foot ;  but  Jupiter  being  very 
near  the  horizon,  marr’d  the  obfervation. 
The  immerfion  of  the  fecond  fatellite  by 
a  22  foot  telefcope.  7 

The  immerfion  of  the  firft  fatellite  by  a 
22  foot  telefcope. 

The  immerfion  of  the  firft  fatellite  by  a 

22  foot  telefcope,  the  fky  ferene  and 
calm. 

The  immerfion  of  the  fecond  fatellite 
with  a  22  foot  telefcope,  the  fky  ferene 
and  calm. 

The  immerfion  of  the  firft  fatellite  by  a 
2  2  foot  telefcope ;  and  Jupiter  was  not 

dif- 
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True  Time. 


i3h;2l/  35" 
9  34  3° 
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10  8  48 
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12  33  34 
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7  012 
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difcover’d  before,  till  the  fatellite  was 
now  diminifh’d. 

The  immerfion  of  the  fecond  fatellite  by 
a  22  foot  telefcope,  the  fky  ferene. 

The  emerfion  of  the  third  fatellite  by  a 
22  foot  telefcope*  the  Iky  calm,, 
but  not  every  where  ferene. 

The  immerfion  of  the  firft  fatellite  by  a 
22  foot  telefcope,  the  Iky  ferene  and 
calm. 

The  immerfion  of  the  firft  fatellite  by  a 
15  foot  telefcope-,  fomewhat  doubtful 
by  reafon  of  the  wind,  clouds  and 
vicinity  of  the  moon. 

The  emerfion  of  the  firft  fatellite  by  a  22 
foot  telefcope,  exadt :  The  weather 
very  ferene,  notwithftanding  the  near- 
nefs  of  the  fatellite  and  Jupiter . 

The  emerfion  of  the  third  fatellite  by 
a  22  foot  telefcope,  the  fky  calm,  but 
not  entirely  clear. 

The  emerfion  of  the  fecond  fatellite  by  a 
15  foot  telefcope,  certain  only  within  a 
few  feconds,  becaufe  of  the  ftrength  of 
the  wind. 

The  emerfion  of  the  firft  fatellite  by  a 
1 3  foot  telefcope  within  a  few  feconds, 
by  reafon  of  the  fame  wind.1 
The  emerfion  of  the  third  fatellite  by  a 
22  foot  telefcope,  uncertain  by  a  few 
feconds,  by  reafon  of  the  ftrong  winds. 
The  emerfion  of  the  firft  fatellite  by  a  22 
foot  telefcope *  the  winds  were  a  hin¬ 
drance. 

The  immerfion  of  the  third  fatellite  by  a 
1 3  foot  telefcope. 

The  emerfion  of  the  firft  fatellite  by  a! 

22  foot  telefcope,  exadt. 

The  emerfion  of  the  third  by  a  22  fcot: 
telefcope,  good. 

The  emerfion  of  the  firft  fatellite  with  a 
22  foot  telefcope,  within  a  few  feconds. 
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The  emerfion  of  the  firft  fatellite  with  1 
15  foot  telefcope,  the  fky  ferene,  bui 
the  crepuf culum  ftill  bright. 

The  emerfiQn  of  the  firft  fatellite  with  1 
22  foot  telefcope,  the  fky  ferene. 

The  emerfion  of  the  fecond  fatellite  wit! 
a  22  foot  telefcope,  the  fky  ferene  anc 
calm. 

The  immerfion  of  the  third  fatellite  by  < 
22  foot  telefcope,  the  fky  ferene  anc 
calm  ;  yet  this  obfervadon  is  uncer¬ 
tain  within  10  or  15  feconds,  the  fatel 
iitedifappearing  and  returning  again  fo; 
fome  time. 

The  emerfion  of  the  firft  fatellite  by  a  1  c 
and  15  foot  telefcopes,  the  fky  cleai 
and  calm. 

The  immerfion  of  the  third  fatellite  by  1 
1 5  foot  telefcope,  the  fky  ferene  anc 
calm. 

t 

The  emerfion  of  the  third  by  a  1 5  foo; 
telefcope,  the  fky  ferene  and  calm,  anc 
tho’  Jupiter  was  not  much  elevatec 
above  the  horizon,  the  obfervation  i: 
certain  within  a  very  few  feconds. 


5Rc  marks  on  The  firft  observations  were,  till  the  month  of  February ,  1727,  made  witf 

.dom. ohfcrwa’  a  1 5  and  20  foot  and  a  half  telefcopes  by  my  brother  de  la  Croyere  anc 
myfelf.  My  brother  very  often  employ’d  Campanis  15  foot  telefcope 
but  I  another  of  20  foot  and  a  half,  by  means  of  which  I  obferv’d  th( 
immerfions  of  the  firft  and  fecond  fatellites  later  by  fix  or  feven  fecond: 
than  my  brother  did  by  his  tube.  On  the  contrary,  I  fooner  difcover’d  the 
emerfions,  entirely  in  the  manner  as  we  very  often  made  trial  of  this  ir 
France ,  and  as  alio  appears  from  our  obfervations  of  Anguß  18,  Septem 
her  10,  December  6 ,  1726,  as  alfo  of  January  7,  1727.  There  howevei 
alfo  offer’d  a  difference  of  12  feconds  in  the  emerfion  of  the  firft  fatellite 
December  29,  1726  :  Not  to  mention  other  differences  ftili  greater,  to  wit 
of  21  feconds  in  the  immerfion  of  the  third  fat  Ilite  January  2,  1727*,  bul 
this  laft  difference  is  to  be  aferibed  to  the  fiownefs  of  the  motion  of  thii 
fatellite,  as  alfo  to  the  circumftances  of  the  time  \  which  are  mark’d  or 
the  fide  of  the  obfervation. 


Aftei 


of  .German  y,  &c. 

After  that  my  brother  was  fent  to  Archangel  in  April  1727,  and  had 
earned  along  with  him  the  20  foot  and  a  halt  telefcope,  I  in  the  other 
obfervations  very  frequently  made  ufe  of  a  22  foot  tube,  by  means  of 
which,  as  I  had  frequently  found  at  Paris ,  I  obferv’d  the  immerfions  of 
the  firft  and  fecond  iatellites  later  by  five  or  fix  leconds,  than  by  the  20 
foot  and  a  half  tube. 

In  chefe  lati  obfervations  I  fometimes  alfo  made  ufe  of  Campani' s  1 5  foot 
telelcope,  and  of  another  of  1 3  foot,  made  in  England ,  and  which  exhi¬ 
bited  the  objects  with  great  clearnefs :  Nay  very  often  the  obfervations 
were  made  by  thefe  three  different  tubes  of  13,  15  and  22  foot,  being 
aflifted  therein,  after  the  departure  of  my  brother,  by  M.  Kraft  and 
Vignon  :  But  as  it  did  not  always  happen  that' the  moments  of  obfervation 
were  precifely  at  fuch  an  interval  from  each  other,  as  the  lengths  of  the 
tubes  required,  I  thought  that  that  was  to  be  aferibed  to  the  different 
make*  of  the  eyesj  I  therefore,  thought  it  more  advifeable  to  rehearle 
from  all  thefe  obfervations  fuch  as  1  myfelf  for  the  moft  part  determin’d 
by  the  help  of  the  longeft  of  all  our  telelcopes :  And  even  from  the  very 
firft,  when  my  brother  was  {fill  with  me,  we  fometimes  labour’d  under 
this  difadyantage,  that  for  fome  days,  efpecially  in  winter,  the  fun  was 
not  to  be  feen  •,  which  alfo  was  fufficient  to  caufe  fome  error  in  the  time. 
Such  obfervations,  whofe  true  time  is  uncertain  from  this  very  caule  1 
have  affign’d,  are  chiefly  thofe  of  OPlobcr  19,  28,  1727. 

In  the  following  times  of  the  years  1727  and  1728  I  was  more  certain 
of  the  true  time,  reducing  oftner  than  at  other  times  the  motion  of  tiie 
clocks  to  the  fun,  namely  as  the  occafion  favour’d,  that  in  the  beginning 
of  the  fpring  of  1727  I  might  draw  a  meridian  line  according  to  my  me¬ 
thod  in  the  Memoirs  of  the  Royal  Academy  of  Sciences  An.  1 7 1 9,  p.  54- 
Anno  N.  S.  True  Time. 

The  immerfion  of  the  firft  fatellite  obferv’d  at 
Paris. 

The  fame  obferv’d  at  Petcrjhurg  by  a  15  and 
20  foot  and  a  half  tubes. 

The  difference  of  meridians. 

But  becaufe  the  time  at  Peterßurg  at  that  time 
was  not  exact,  but  within  a  quarter  of  a 
minute,  namely  as  the  excefiive  crepujculum 
and  other  obftacles  hinder’d,  which  remov’d 
the  fateilite  too  foon  from  our  view,  tire 
difference  of  meridians  fhould  thence  come 
out  fomewhat  greater:  I  fliall,  therefore, 
fuppofe  it  from  this  obfervation  ih  $P  5 oh 
The  immerfion  of  the  firft  fatellite  exactly  ob¬ 
ferv’d  at  Paris. 

X  i  Anno 
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14  51 


3° 
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The  fccovd  ob¬ 
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True  Time. 

i8h  28'  53//  The  period  of  this  fatelliteby  the  tables. 


1726  A11 r.  18  9  23  57  The  emerfion  of  the  firft  fatellite  as  it  IhoulT 

'  have  appear’d  at  Paris. 

it  15  49  The  emerfion  obferv’d  at  Peterßurg ,  taking 

_ _ .  the  mean  time  between  the  15  and  20  foot 

and  a  half  telefcopes. 

i  51  52  The  difference  of  meridians,  which  I  take  to 
be  very  near  the  truth,  tho’  in  this  place 
the  vicinity  of  the  moon  was  a  hindrance 
to  us.  The  fame  alfo  happen’d  at  Paris 
therefore,  the  difference  of  meridians  could 
not  thereby  be  varied. 

The  immerfion  of  the  firft  fatellite  obferv’d 
at  Paris. 

The  period  of  the  firft  fatellite  according  to 
the  tables. 

The  immerfion,  as  it  fhould  have  been  obferv’d 
at  Paris. 

Obferv’d  at  Peterjburg ,  taking  the  mean  be¬ 
tween  the  times  of  the  1 5  and  2,0  foot  and 
a  half  telefcopes. 

The  difference  of  meridians. 

The  emerfion  of  the  firft  fatellite  obferv’d  at 
Paris ,  fomewhat  dubious. 

The  fame  obferv’d  at  Peterßurgh  by  a  15  foot 
telefcope. 

i  51  5'3  The  difference  of  meridians. 

I  have  faid  in  the  preceeding  notes  to  my  ob- 
fervations,  that  I  am  not  entirely  certain 
about  the  true  time  of  this  obfervation: 
The  fame  at  Paris  is  fomewhat  dubious,  as 
the  fatellite  in  both  places  was  too  near 
Jupiter ,  who  was  in  oppofition  to  the  fun 
only  fix  days  before  •,  yet  as  the  difference 
of  meridians  does  not  thence  come  out  too 
different  from  the  preceeding,  this  obfer¬ 
vation  is  not  to  be  reckon’d  fo  faulty:  Yet 
I  fhall  take  away  three  feconds,  as  this 
emerfion  was  obferv’d  at  Peterßurgh  with  a 
fhorter  tube  than  at  Paris-,  fo  that  by  this 
obfervation  the  difference  of  meridians  is 
xh  51'  50//.  Anno 
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Jrnto  N.  S.  True  lime. 
1726  Oft.  28  6h54/35// 

84  7  8 


1  52  33 


1726  Dec.  6  5  20  20 

7  1 1  18 


i  50  58 


1727  Jan.  7  8  19  o 

10  10  o 
i  51  o 


1727  21  12  58  30 


«  14  50  30 


The  emerfion  of  die  firft  fatellite  at  Paris. 

The  fame  at  Peterßurgh  by  a  15  foot  telcf- 
cope  within  a  few  feconds. 

The  difference  of  meridians,  which  ought  to 
be  leffen’d  by  3",  on  account  of  the  diffe¬ 
rent  length  of  the  tubes,  and  by  fome  more 
flill,  by  reafon  of  the  error  which  crept 
into  the  obfervation  at  Peterjburgh,  and 
which  caus’d  the  emerfion  to  appear  to  me 
later  than  the  truth:  But  however  this  ob¬ 
fervation  may  be  treated,  yet  it  produces  a 
difference  of  meridians  no  lefs  than  ih  52'  io\ 
which  is  much  greater  than  any  of  the  pre- 
ceeding:  But  I  take  the  principal  error  to  arile. 
thence,  namely  that  about  this  time  we  were 
fome  days  without  the  fun,  as  I  have  already 
obferv’d  •,  wherefore,  I  think  that  this  ob¬ 
fervation  is  not  to  be  regarded. 

The  emerfion  of  the  firfl  fatellite  at  Paris. 

The  fame  obferv’d  at  Peterßurgh  by  a  20  foot 
and  a  half  telefcope,  fomewhat  dubious. 

The  difference  of  meridians,  which  increas’d 
by  5//,  as  the  different  lengths  of  the  tubes 
require,  makes  the  difference  ih  51'  3”, 
which  is  alfo  to  be  rejected,  becaufe  our  ob¬ 
fervation  was  fomewhat  dubious. 

The  emerfion  of  the  fecond  fatellite  at  Paris 
obferv’d  amidft  fmall  clouds. 

The  fame  at  Peterßurgh ,  taking  the  mean  be¬ 
tween  the  tubes. 

The  difference  of  meridians,  which,  on  account 
of  the  clouds,  doubtlefs,  retarding  the  ob¬ 
fervation  at  Paris ,  fhould  be  increas’d  by 


Ths  fif.h  obfer • 
vadem. 


The  fixtli  oblG- 
vation. 


The  (eventh  cls- 
fervadon. 


fbme  feconds :  But  as  the  quantity  of  this 
retardation  cannot  be  eftimated,  this  obler- 
vation  alfo  fhould  not  be  admitted  into  a 
decifive  computus. 

The  immerfion  of  the  firft  fatellite  at  Paris ,  The^ghthobfer- 
where,  as  the  fatellite  was  entering  the  fha- 
dow,  it  was  loft  by  the  wind  fhaking  the  tube. 

The  fame  at  Peterßurgh  by  a  22  foot  tube. 


I  i  2 


Anno 
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Anno  N.  S.  True  Time. 

lh  $2' 


o" 


The  ninth  obfer- 
Wtion. 


1727  Aug.  30  ii  15  18 


i  18  29  5 


28  16  46  13 


14  54  7 


i  52  6 


The  difference  of  meridians,  which  flionld  be 
diminifh’d  by  feven  or  eight  feconds,  on 
account  of  the  different  length  of  the  tubes, 
and  by  feme  feconds  more,  becaufe  of  the 
agitation  of  the  wind,  which  marr’d  the 
Parifian  tube,  and  remov’d  the  fatellite  too 
foon  from  the  view:  We  may,  therefore, 
fuppofe  the  difference  tobe  ih  5 1 1  50",  not 
very  different  from  the  others. 

The  immerfion  of  the  Hrft  fatellite  obferv’d 
at  Peterßurgh  by  a  22  foot  tube,  the  fky 
clear  and  calm. 

The  period  of  this  fatellite  according  to  the 
tables. 

The  immerfion  as  it  fhould  have  happen’d  at 
Peterßurgh. 

The  immerfion  obferv’d  at  Paris ,  where  the 
fatellite  efcap’d  the  vie#,  Jupiter  falling  in 
among  thin  fmall  clouds. 

The  difference  of  meridians  to  be  diminifh’d 
by  feven  or  eight  feconds,  as  the  preceed- 
ing,  becaufe  of  the  different  length  of  the 
tubes,  and  by  fome  feconds  more,  on  ac¬ 
count  of  the  fmall  clouds  that  intercepted 
the  view  of  Jupiter  at  Paris.  Y/hence  it 
will  be  pretty  fate  from  this  obfervation  to 
fuppofe  the  difference  of  meridians  1 h  511 50". 
The  difference  of  If  now  from  the  nine  obfervations  above  delivered  you  take  away  the 
pßl'ßd'pcw-  5th,  6th,  and  7th  for  the  reafons  there  given,  the  mean  between  the 
Stuaèlof;v-  ot^KT  *'1X  come  out  iK  5 1 7  50",  not  much  wide  of  the  truth  :  Whence 
«rl?nfer!riiänthc  ^  ^CFllP^e  not  to  affume  this  difference  of  meridians  of  Paris  and  Peters - 
j.Iffing,ethró*nthe  burgh  for  the  true  difference,  namely  in  time  ;  for,  a  more  exaeff  cannot 
be  had,  unlefs  by  a  greater  number  of  uninterrupted  obfervations  at  both 
places,  otherwife  than  has  happen’d  in  the  few  correfponding  ones  we 
have  adduced.  But  by  the  obfervations  made  by  F.  Feuillée  in  the  Canary 
iilands,  in  the  year  1 724  and  compar’d  with  thofe  at  Paris  ;  the  longi¬ 
tude  of  Paris ,  in  refpebt  of  the  molt  wefterly  part  in  the  ifland  of  Ferro , 
which  is  itfelf  the  moft  wefterly  of  the  Canaries ,  was  found  precifely  of 
20°,  exaftly  as  my  elder  brother  more  than  20  years  before  had  made  it, 
as  may  be  l'een  in  the  Journal  des  Sfavans  Anno  1700:  And  which  deter¬ 
mination  he  always  employ’d  in  conftrubting  his  geographical  maps,  not- 
#ithffanding  the  opposition  of  all  other  aftronomers  and  geographers. 

Con- 


of  GeRMAN'Yj  &£.  2  -;3 

Converting,  therefore,  into  degrees  the  difference  of  the  times  at  Paris 
and  at  Peterßurgh ,  found  above,  and  adding  20  degrees,  the  true  longi¬ 
tude  of  Peterßurgh  from  the  firft meridian  comes  out  in  degrees  47°  cn1  00" 

Anno  N.  S. 

172 6  Aug.  18  nb  iß  4,6*  The  immerfion  of  the  firft  fatellite  obferv’d  obfervatiTOS  of 

at  Peterßurgh  by  a  15  foot  telefcope,  the 

Iky  clear  and  calm,  and  the  moon  and  Ju-  -ites  ,con*fE?n<i- 

A  J  ing  10  tnole  at 

piter  near  each  other.  Petersburg k  madé 

I  18  28  53  The  period  of  this  fatellite  at  that  time.  h  by  M.nifredi. 

-  J_  The  ill  obi'eiva- 

tion, 

16  16  46  53  The  immerfion  of  the  firft  fatellite  as  it  fhould 

appear  at  Peterßurgh. 

1726  Aug.  16  15  29  o  The  fame  obferv’d  at  Bononia  by  a  tube  of 

1 1  Bononian  feet,  or  13  Parifian  feet-,  dubious, 
i  17  53  The  difference  of  meridians,  which  ought  to 
be  diminifh’d  by  3  feconds,  becaufe  of  the 
different  length  of  the  tubes :  It  will,  there¬ 
fore,  be  in  round  numbers  ih  1 7/  50".  But 
•  the  Bononian  obfervation  was  dubious: 

Whence  alfo  Manfredi  has  only  fet  down 
the  minutes. 

Dec.  6  71118  The  emerfion  of  the  firft  fatellite  at  Peterßurgh  The  zä  .iMmv*.- 

by  a  20  foot  and  a  half  telefcope  •,  dubious.  tl0n' 
i  18  28  9  The  period  of  this  fatellite  at  that  time. 


V  , 


4  12  43  9  The  emerfion,  as  it  fhould  appear  at  Peters- 

burgh. 

4  ii  27  45  Obferv’d  at  Bononia  by  a  13  foot  tube; 

• - - — — - —  dubious. 

i  15  24  The  difference  of  meridians,,  which  fhould  be 
increas’d  by  about  10  feconds,  becaufe  of 
the  different  length  of  the  tubes ;  it  will, 
therefore,  come  out  ih  15'  34^ :  But  the  ob¬ 
fervation  at  Peterßurgh  and  Bononia  was 
dubious. 

29  7  15  48  The  emerfion  of  the  firft  fatellite  obferv’d  at  The  3d  obfev*- 

Peterßurgh  with  a  tube  of  1 5  foot,  exatft. 

5  59  26  The  fame  obferv’d  at  Bononia  with  a  13  foot 

- — - —  tube. 

i  16  22  The  difference  of  meridians,  to  which  muff:  be 
added  3"  on  account  of  the  different  length 
of  the  tubes ;  the  difference,  therefore,  will 
come  out  ih  161  25",  which  feems  to  be 

exadf,, 


Ä 


Off 


Anno. 


literary  me M O I R s 

N.  s. 


'The 4th  observa¬ 
tion. 


1 72 7  7 


ioh  10' 


8  54 


i  15 


55 


The  $th  observa¬ 
tion. 


Aug.  21  14  50  30 


13  34 


39 


-  i  15  51 


The  6th  obfervÄ- 
.tiim. 


Sept.  6  13  ii  24 


1 1 
i 


55 

16 


"The  7th-ubfe<va-  1*728  Feb.  1 6  10  59 

litjn,  ' 

9  43 


exa<ft,  feeing  the  obfervation  at  Peterßurgh 
was  ib,  and  feeing  nothing  marr’d  the  ob¬ 
fervation  at  Bononia. 

4"  The  emerfion  of  the  fecond  fatellite  obferv’d 
at  Peterßurgh  with  a  1 5  foot  tube. 

12  The  fame  obferv’d  at  Bononia  by  a  13  foot 
—  tube. 

The  difference  of  meridians.  This  obfervation 
is  alfo  nowife  dubious,  and  therefore  to  be 
reckon’d  exaft,  being  firft  increas’d  by  3", 
on  account  of  the  different  length  of  the 
tubes  •,  whence  by  this  obfervation  the  me¬ 
ridians  will  be  diftant  ih  15'  55". 

The  immerfion  of  the  firft  fatellite  obferv’d  at 
Peterßurgh  by  a  2  2  foot  tube. 

The  fame  obferv’d  at  Bononia  by  a  13  foot 
tube. 

The  difference  of  meridians.  This  obfervation, 
fince  it  is  not  fet  down  as  dubious,  fhould  be 
retain’d,  only  taking  away  12"  on  account 
of  the  different  length  of  the  tubes  •,  by  this 
obfervation,  therefore,  the  difference  of  me¬ 
ridians  will  be  ih  15'  39". 

The  immerfion  of  the  firft  fatellite  at  Peters- 
burgh  by  a  22  foot  tube  *,  when  Jupiter  no 
fooner  appear’d  than  the  fatellite  began  im¬ 
mediately  to  be  diminilh’d. 

The  fime  at  Bononia  by  a  tube  of  13  foot. 

The  difference  of  meridians,  to  be  diminifh’d 
1 2",  becaule  of  the  different  tubes,  that  it 
may  come  out  ih  15'  55'',  which  is  tobe 
affum’d  for  the  true  difference  i  for,  tho’ 
here  at  Peterßurgh  Jupiter  did  not  appear 
till  the  fatellite  was  diminifh’d,  yet  that  did 
not  hinder  me  from  purfuing  him  to  his  total 
immerfion. 

The  emerfion  of  the  firft  fatellite  at  Peterßurgh 
by  a  22  foot  tube  within  a  few  feconds. 

The  fame  at  Bononia  by  a  13  foot  tube. 


l7 

7 


26 


8 


i  1 6  18  The  difference  of  meridians  to  be  increas’d  by 
1 2",  becaufe  of  the  different  tubes,  that  fo 
.  it 


o 


f  Germany,  &c, 

it  may  come  out  ih  i6>  30"  within  a  few 
feconds,  beyond  which  degree  of  Cxadnefs 


O  £  £ 

“33 


as  follows*  to  wit,  By  the  1  ft 

By  the  2d  - 
By  the  3d  ■ 
By  the  4th 
By  the  5th 
By  the  6th 
By  the  7th  ■ 


this  difference 

Was  found  The  difference  of- 

17 

5°k 

meridians  of  Pe¬ 
ter  sburgh  and  'Bo¬ 

15 

3T 

nonia  in  Italy, 

16 

25 

15 

55 

15 

39 

J5 

55 

16 

30 

'  -  J  11  VJLll  LI  LL, 

reft,  and  the  mean  between  the  other  6  be  taken,  we  fhall  have  the  diffe¬ 
rence  of  thefe  meridians  ih  16'  o/;,  which  is  to  be  receiv’d  till  exaéter  ob- 
fervations  can  be  had  in  both  places. 

Anno.  N.  S.  ' 

172.6  Aug.  9.  i4h5i/30//  The  immerfion  of  the  firft  fatellite  obferv’d  Correfponding 


at  Peterßurgh  with  a  20  foot  and  «a  half 

i5//,  becaufe  of  the  '?$ittr,to  tho,re 

**  at  Petersburg!?,  ob» 


telefcope,  dubious  by 
crepufculum. 

12  13  30  The  fame  at  Lißon. 


feiv’d  at  Lisbon, 
by  F.  C.irbonc  by 
a  tube  of  C„rn-  - 

_ _ _  pani' s  ef  30  Rn- 

2  38  o  The  difference  of  meridians,  which  may  be  ami  a  half  royal 
increas’d  by  fome  feconds,  becaufe  of  the  The  ift  obfetva- 
clearnefs  of  the  crepufculum ,  which  at  Pe~uon' 
terßurgh ,  doubtlefs,  remov’d  the  fatellite 
too  foon  from  the  view  :  I  may,  therefore, 
fuppofe  from  this  obfervation  2h  38'  10". 

Sept.  10  ii  32  56  The  immerfion  of  the  firft  fatellite  obferv’d  at  The  2d  obf«v*- 

Peterßurgh  by  a  tube  of  20  foot  and  a  half. . 

8  54  54  The  fame  at  Lißon. 


tioii. 


238  2  The  difference  of  meridians,  undoubtedly  very 

near  the  truth,  fince  nothing  can  be  excepted 
againft  both  obfervations,  and  this  difference 
likewife  almoft  agrees  with  the  preceeding. 

Off.  28  8  47  8  The  emerfion  of  the  firft  fatellite  obferv’d  atThe3d  obf« 

Peterßurgh  by  a  15  foot  tube  within  a  few11“1, 
feconds. 

6  8  52  The  fame  at  Lißon. 


va*  - 


238  16  The  difference  of  meridians,  to  be  diminifh’d 
y",  on  account  of  the  different  length  of  the 

tubes 


JSJCG  literary  memoirs 

tubes;  this  difference  will  therefore  be  2 
38'  9"  correct.  ^ 

It  was  found  by  the  ift  obfervation  2h  38'  iq/' 

By  the  2d  - - - 238  2 

By  the  3d  - -  -  238  9 

Of  which  the  mean  is - -  - - 2  3 8  7 

.  Th»  above  recited  obfervations  made  at  Lifion  and  correfponding  with 

LÄ  thofe  It  Peterflmrgb ,  are,  perhaps,  the  find  that  ever  were  made  in  Europe 
LJLioat  whh  any  exadnel  «  fo  gmat  a  drftance:  As  therefor cLßon  is  the  moft 
«teut  oi  «  ,  *t  Qf  aq  Europe,  and  as  hitherto  there  have  been  no  otnei  accu 

*"* . rate  obfervations  made  in  fo#,  ( the  moft  eafterly  part  of  Europe )  betides 

thofe  made  at  Peterßurgh,  the  preceedmg  difference  ot  meridians  of  I#  > 
and  Peterßurgh  may  be  reckon’d  as  the  greateft  extent  of  ^ 

tude,  fo  far  as  could  hitherto  be  accurately  -  determin  d  by  immediate  ob 
iervations  :  The  above  difference  of  meridians,  converted  into  degrees  of 

a  circle,  becomes  390  3 1'  45A-' 


luie. 


The  meafure  of 

the  Copenhagen 

foot. 


Of  the  true  me  a  fare  of  a  Copenhagen  boot  and  Ell  foe  magnetic 
"  Variation ,  and  of  the  Longitude  and  Latitude  of  Copenhagen, 
By  Erafmus  Bartholin.  From  the  Afta  Haffmenlia. 

Tom.  I.  An.  1671,  1672.  p.  215. 

Lr (inflated  from  the  Batin. 

TT  Obferve  that  fuch  as  have  carefully  fet  down  the  meafures  of  different 
1  nations,  have  not  been  fufficicntly  inform’d  as  to  thofe  of  Denmark  ; 

for,  Snellius ,  in  his  Eratoflhenes  Batavus,  has  made  the  Copenhagen  foot 
of  034.  fuch  parts  as  the  Leyden  or  Rhinland  foot  is  1000.  But  as  he 
confounds  the  Copenhagen  with  the  Bremen  foot,  I  fufpect,  that  tliOxv.,  w  0 
tranfmitted  this  meafure  to  Snellius ,  took  the  meafure  of  that  foot,  wmc 
probably  the  Bremen  merchants  us’d  then  at  Copenhagen ;  tor,  it  ^pp^ars, 
that  thofe  of  Bremen  formerly  had  a  mart  at  Copenhagen  (wnere  now  is  t  e 
royal  arfenal)  and  which  in  Daniflo  is  call’d  Bremerholm ,  doubtlefs,  taking 
its  name  from  the  merchants  of  that  country  living  there.  _  VV  hen  we  ot 
Denmark  have  occafion  to  employ  the  Copenhagen  foot,  we  ufe  halt  an  ell,  the 
fcandard  whereof  made  of  iron  is  affix’d  to  the  door  of  the  Guildhall  at  Co¬ 
penhagen ;  yet  I  found  it  by  no  means  to  agree  with  that  proportion  pub- 
li fil’d  by  Snellius  ;  for,  applying  myfelf  to  inveftigate  that  mcaiure,  1  found 
that  the  Copenhagen  ell  was  of  2008  fuch  parts,  as  the  Rhinland  toot  is  1000; 
and  confequently,  that  the  Copenhagen  foot  or  half  ell  is  1004,  ane.  alio  that 
the  cube  root  of  the  Copenhagen  gallon  is  0,392  :  But  as  the  preceedmg 

year,  viz.  1671,  M.  Picart  carried  along  with  him  a  very  exaä  meafure  o 
'  '  '  the 


Germany, 


the  Paris  foot,  to  the  end  that  he  might  compare  the  meafures  of  different 
nations  with  his  own;  we  tried  what  proportion  the  Copenhagen  ell  might 
have  to  the  Paris  foot,  and  making  this  Jaft  of  1440  parts,  as  alfo  the 
Leyden  foot  of  1390,  the  exa<ft  proportion  of  the  Paris  toife  to  3  Copen¬ 
hagen  ells  was  found  as  72 o  to  701  :  But  let  pofterity  obferve,  that  we  here 
make  mention  of  the  Copenhagen  ell  according  to  the  ftandard  at  this  day  ; 
for,  probably  it  may  be  different  from  the  ancient,  as  the  old  ftandard  of 
the  Copenhagen  ell  was  fome  years  fince  loft  in  the  ftege  of  the  city :  Whence 
there  might  eafily  creep  a  miftake  into  the  new  one,  and  its  divilions.  But 
as  to  the  meafure  of  the  prefent  ell  there  is  no  fcruple ;  and  the  curious  in 
meafures  may  lately  ufe  the  proportion  above-mention’d. 

It  is  now  commonly  thought,  that  the  magnetic  declination  is  fubjed  to  The  magnetic 
a  more  perplex’d  motion,  and  that  in  the  fame  places  it  fometimes  inclines  v-ma“on  at 
to  the  eaft  and  fometimes  to  the  weft.  Authors  teftify,  that  they  have  found  fivk’in' 
this  by  feveral  experiments,  and  in  1649  1  find,  that  at  Copenhagen  the 
needle  varied  1  degree  and  a  half  to  the  eaft,  according  to  Hermann  Lach - 
temacher ,  the  king’s  compafs-maker  at  that  time.  But  as  the  unwary  efpe- 
cially  may  be  eafily  deceiv’d  by  a  fallacious  obfervation,  we  thought  proper 
to  make  trial  of  this  matter  in  the  garden  adjoining  to  my  houfe  with  a  very 
exad  needle,  which  the  above-mention’d  Picart  brought  with  him ;  and 
by  this  obfervation  we  found,  that  it  declin’d  from  the  north  to  the  weft 
3  degrees  35  minutes.  In  the  ifiand  of  Huen  the  declination  by  the  fame 
needle  fhew’d  to  our  furprize  2  degrees  35  minutes ;  a  difference  of  a  whole 
degree  in  3  miles  diftance. 

The  illuftrious  Chriftianus  Severint  Longomontanus  had  formerly  deduced  The  lati  ude 
from  his  obfervations  the  elevation  of  the  pole  at  Copenhagen  550  43/,  tyenh^ea. 
with  which  we  were  hitherto  fatisfied,  as  being  very  agreeable  to  the  truth, 
till  with  exaóter  inftruments  in  our  Cbfervatory  we  could  define  it  with 
more  certainty  ;  and  tho’  the  obfervations  were  made  with  a  larger  fextant 
and  which  is  ftill  extant,  and  tho’  there  is  no  doubt  to  be  made  of  the  fidelity' 
and  induftry  of  fo  experienc’d  a  perfon  ;  yet  as  the  divifions  of  the  limb 
do  not  come  up  to  the  perfection  of  Tycho's  inftruments,  we  may  juftly  hope 
for  more  accurate  obfervations  for  eftablifhing  the  latitude  of  this  place. 

Riccioli  from  his  obfervation  of  the  fun’s  parallax  concludes,  that  this  ele¬ 
vation  is  too  little,  and  he  thinks  that  55  degr.  45  min.  are  more  agreeable 
to  the  truth.  We  made  trial  of  this  matter  along  with  M.  Picart ,  with 
very  exquifite  inftruments  brought  from  Paris ,  being  the  very  fame  with 
which  he  had  before  difeover’d  in  France  the  quantity  of  a  degree  of  a 
great  circle  in  miles :  But  we  obferv’d  it  rather  greater  by  1  minute  and  a 
half  than  too  little.  From  thefe  very  accurate  obfervations,  therefore,  we 
have  the  exa£t  elevation  of  the  pole,  or  the  latitude  of  Copenhagen ,  55  degr.. 

4t  min.  30  fee. 
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in  the  Obfervatory  applied  ouife  ves  o  Qbrervatory  which  looks  towards 

more  wefterly  than  Uraniburg.  as  there  is  fome  fufpicion 

ina-  It  will  not  be  foreign  to  treat  of  this  matter,  as  U  d 

&.  a.  i,  theabout  the  variation  of  the  meridian  line.  I  ^the  “^veltlS 

■Vbfcrv.itory  at  Co-  ,vj«-K  j\/[  Pjcart  pais  d  over  into  the  llland  01  ti  ■> 

Ä  die  caftfe  of  Untorg,  and  to  obferve  the  =  pU*w ™  £  * 
many  years  aftronomical  obiervations  were  made.  ?£  would  have :  be 
difficult  matter  for  us  exactly  to  determine  the  place  itie  , 

"äs  of  the  angles  of  pof.  don  in  one  of  the  volumes  of  obfcm- 
dons,  formerly  fet  down  by  Tycho  himfelf,  with  a  defign of  dramng  * 
true  meridian  line  there-,  and  then  we  were  all  greatly  lurpr  z  d  at  the  di 
ference  between  them,  and  thofe  fet  down  m  the  fecond  volume  of  obfe 
*  ‘  ions  and  carefully  repeated  feveral  times  nor  were  we  ignorant  of  the 
errors  arifing  from  the  obfervations  themfelves,  or  the  diverfity  wmc  t  may 
be  caus’d  from  the  variety  of  the  mftruments  employ  d it  for,  the 

aim  is  more  certain  by  telefcopic  than  by  common  fig  •  extraor- 

de table  errors,  as  we  had  difcover’d,  feem  incompatible  with  the  extrao 
dinary  induftry  of  Tycho  in  a  no  difficult  obfervation,  and  which  is  the  baf 
of  the  reft:  Wherefore,  tho’  our  Obfervatory  may -fome  time  or other  fe 
the  calamities  of  time,  yet  from  the  following  obfervations  pofterity  may 
j  udge,  whether  the  meridian  line  is  fubjeft  to  variation.  Hel/mm 
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The  angles  of 
pc.fi  tion  obfcrv'A 
trom  the  middle 
of tli e  Obj'ervMory 
at  Copenhagen , 
Jin.  1 671.  with 
an  iron  quadrant, 
and  telefcopic 
fights. 


Aug,  24.  In  the  morning  the  fpot  was  firft  obferv’d  in  the  fun’s  eaftern  A  folar  fpot  ob-» 
hmb. 

Aug.  29.  The  fame  fpot,  which  appear’d  to  confift  of  three  bodies,  was 
in  the  meridian  after  the  fun’s  centre  15  feconds  of  time,  and  was  1  min. 

40  fee.  more  foutherly  than  the  fame  centre. 

Sept.  i.  The  fpot  in  the  meridian  preceeded  the  fun’s  centre  10  fee.  of 
time,  and  was  1  min.  25  fee.  more  northerly. 

Sept.  2.  In  the  morning  it  preceeded  the  fun’s  centre  33  fee.  of  time, 
and  was  4  min.  50  fee.  more  northerly. 

Sept.  6.  In  the  morning  the  fpot  was  no  longer  feen. 

March  12.  About  9  in  the  evening  the  comet  was  obferv’d  below  Me- 
dufa’s  head  •,  the  head  of  the  comet  appear’d  fmall,  unform’d,  and  buti^a. 
little  luminous the  tail  was  broader,  but  fcarce  a  degree  in  length  ^  it  was 
diftant  from  Medufas  head  5  degr.  5°  min.  and  from  Andromeda  s  foot 
10  degr.  30  min. 

Mar.  13.  About  8h  20'  in  the  evening  it  was  diftant  from  Medufa  s  head 
5  degr.  32  min.  and  from  Andromeda's  foot  12  degr.  25  min. 

Mar.  1 6.  At  8h  and  a  half  in  the  evening,  the  comet  was  feen  ( in  the 
manner  reprefented  by  the  Fig»)  between  two  ftars,  which  are  not  found  in  Fig.  1-  pi.  f^- 
the  catalogue  of  ftars. 

Mar.  17.  At  8h  and  a  half  in  the  evening,  the  comet  was  diftant  from 
the  fouth  foot  of  Perfeus  4  degr.  23  min.  20  fee.  and  from  Per  feud  knee 
8  degr.  32  min.  30  fee. 


Of  the  Coral-Fifhery ,  &c.  From  the  Breflaw  Collection.  Decem¬ 
ber  1717.  Clafs  IV.  Art.  IV.  p.  430. 

T ranflated  from  the  Hig  h-D  u  t  c  h. 

IT  is  well  known  of.coral,  that,  befides  its  medicinal  ufé,  it  is  commonly 
employ’d,  and  that  chiefly  as  an  ornament,  and  partly  alio  on  a  reli¬ 
gious  account  in  rofariesj  and  for  the  molt  part  with  us  in  toys  (which  are 
*  K  k  2  *he 
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the  moft  ufual  ornaments  of  the  common  people,  whence  confequently, 
reat  confumptton  of  it )  yet,  according  to  its  different  degrees 
’  i  .  •  i-Vird  arnpra  v  amon" 


Different  forts  of 
£actitiuiis  coral. 


of  bignefs  and  beauty,  coral  gives  a  different  price ;  tho  generally  among 
all  other  precious  things  it  is  the  cheapeft:  Whereas  in  Afia,  on  the  con¬ 
trary,  its  value  is  much  higher,  and  it  is  efteeni’d  among  them  as  much  as 
pearls  among  usa.  So  that  this  great  confumption  or  coral  would  leem  to 
require  its  being  very  plentiful  •,  and  yet  it  is  found  no  where  butm  one  par¬ 
ticular  traft,  namely,  in  the  Mediterranean  and  Tufcan  fea  about  Majorca , 
Corfica ,  Sardinia ,  and  Sicily,  as  alio  near  Catalonia ,  and  on  the  African 
coalt,  T abarco.  Here  the  coral-fhrubs,  growing  on  the  rocks  at  the  bottom 
of  the  fea,  are  hik’d  for  from  April  till  the  dole  of  July  *,  and  this  fifnery 
is  carried  on  with  upwards  of  200  fmall  veffels,  which  are  built  at  Genoa , 
and  are  very  light  and  carry  a  large  fail,  and  run  fo  fwift  that  a  fhip  cannot 
eafily  come  up  with  them.  Each  ol  them  is  mann  d  with  feven  hands  and 
a  boy  :  Upon  this  they  proceed  to  the  coaft  where  the  coral  is  to  be  found. 
They  join  together  two  large  beams  crofswife,  and  in  the  middle  fix  a  large 
piece  of  lead  for  the  timbers  to  fink.  Thefe  crofs-beams  are  wound  round 
with  fëveral  coarie,  loofe-twifted,  and  rough  ropes  that  hang  downy,  and, 
by  means  of  a  rope  that  hangs  with  one  end  at  the  forepart,  and  with  the 
other  at  the  hinder  part  of  the  fhip,  they  are  let  down  into  the  fea.  _  Nov 
as  the  fhip  fails  along  the  rocks,  and  drags  the  crofs-beams  after  it,  the 
coral- twigs  are  entangl’d  in  the  locks  of  the  ropes*,  and  in  this  mannei  they 
are  hal’d  up  with  the  beams  *,  but  to  this  more  than  one  fhip  is  commonly 
nccefiary,  and  yet  there  always  falls  into  the  fea  more  of  the  coral  than  ^i: 
taken  up*,  then  it  is  clear’d  of  the  flime  and  rind,  and  by  the  turners  form  c 
into  coral,  with  which  they  carry  on  a  great  trade  far  and  near,  particularly 
in  Italy ,  and  more  efpecially  at  Genoa  and  Leghorn0 . 

Several  people  have  fhewn  different  methods  of  making  coral  by  mean 
of  art  *,  partly  with  fine  fhavings  of  harts-horn,  diffolv’d  in .  a  lixiviur 
of  the  afhes  of  the  afh-tree  and  with  cinnabar ;  and  partly  with  calx  o 
plaifter  of  Paris ,  minium  and  cinnabar,  by  means  of  the  whites  of  eggs  ant 
a  calx-lee  and  wine  ;  partly  with  harts-horn,  plaifter,  tragant,  gum-ärabic  an< 
cinnabar  *,  partly  with  ox-horn  fhavings,  diffolv’d  in  a  ftrong  lee,  and  after 
wards  boil’d  and  with  cinnabar,  and  partly  in  another  manner:  And  tha 
its  colour  may  be  the  darker,  forne  ufe  fanguis  draconis ,  hematites,  faur 
ders,  &cc.  Whereas,  on  the  contrary,  the  turners  at  Nuremberg  ar 
matters  of  a  more  fimple  contrivance  of  making  bones  red,  in  fuch  manner 
that  the  balls  turn’d  of  them  may  deceive  a  great  many  people :  Nay 

Anfeln 


a  77; vernier  Voyag.  lib.  II.  c.  28. 

b  Vid.  Afiat.  tint)  African.  Dencfctmirïkgfc  p.  316.  -  Kunckel’s  gfeffi.tnarher^un 

p.  457. - La  Sardaigne  Paranymphe p.  9. - - Marperger  fèauffnwinn’s  Magazine p.  3 31 

J'eq.  befides  many  others.  Valentin.  Mufjeum  Mufteorum  f.  104. 
c  Vid.  Ganfii  bißor.  Corail.  cap.  1  o.  p.  i  l6,Jeq. 
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Anfelm.  Boetius  de  Boot A  fhows  how  to  imitate  entire  branches  and  fhrubs 
of  coral  by  means  of  flicks  of  old  wild  pear-tree,  and  a  pafte  of  cinnabar, 
colophony  and  wax.  And  Cnteffelius*.  was  mailer  of  the  like  leeret.  Yet  all 
thefe  cheats  are  by  feveral  methods  very  eafily  difeover’d.  We  have  lately 
feen  another  factitious  fort  of  coral,  entirely  different  from  the  above  counter¬ 
feits,  in  regard  that  this  artificial  coral  was  exaftly  of  the  colour  of  true  coral, 
and  not  of  a  bright  red,  but  almoft  of  a  purple  or  blood-colour,  entirely 
fmooth  and  hard,  and  neither  heavier  nor  lighter  than  other  coral.  Upon 
fcraping  it  with  a  knife  it  yielded  a  flefh-colour  powder,  exactly  like  the 
true  coral.  The  furface  of  this  coral  was,  it  is  true,  by  this  means  white, 
but  by  gently  wetting  it,  it  immediately  became  red  again,  and  the 
whole  fubftance  thereof  was  throughout  of  a  like  rednefs.  It  made  as 
ftrong  an  effervefcence  with  fpirit  of  nitre  as  true  coral  does,  and  yielded  a 
yellowifh  magma ,  as  well  as  that  other,  and  in  biting  it,  it  imparted  to  the 
teeth  as  grating  a  fenfation  as  the  genuine  coral :  And  yet  for  all  this  it  was 
not  the  lefs  counterfeit ;  as  partly  appear’d  by  its  internal  fubftance,  which 
fparkled  throughout  like  fmall  cryftals,  and  alio  ftiewed  a  texture  as 
gritty  as  marble,  and  confifting  of  the  like  fmall  molecuU  with  it  •,  partly 
as  it  was  not  fo  hard  as  the  genuine  coral-,  partly  as  it  yielded  no  fharp 
calx  by  calcination,  as  the  true  coral  does,  which  indeed  loft  its  colour 
and  only  became  a  little  fofter,  as  all  calcin’d  ftones  do,  but  did  not 
change  its  tafle  yet  there  was  found  this  difference,  namely  that  as  the 
o-enuine  coral  with  fpirit  of  vitriol  taftes  entirely  vitriolic,  as  M.  Lemery 
remarks  in  FHift.  de  V Acad.  Royale  des  Scienc.  An.  1711-,  this  factitious 
coral  had  no  fuch  tafle.  And  we  are  of  opinion,  that  this  matter  is 
nothing  other  than  a  fort  of  red  marble,  fuch  as  is  found  in  great  plenty 
in  the  mines  at  Annaberg ,  at  Hildefheim ,  in  Bohemia ,  and  in  other  parts  . 


A  new  kind  of  Lamp.  By  Joh.  Chriftophorus  Sturmius.  From  the 
Adla  Eruditorum  Lipf.  An.  1683.  p.  304. 

T ranfiated  from  the  Lat  in. 

THIS  new  kind  of  lamp  confifts  of  two  parts;  one,  the  lamp  Defcript;an  of 
itfelf  A,  with  its  nofe  B,  made  after  the  common  manner  for  receiv-  lamg.^  1V. 
ing  the  wick;  the  other,  a  fmall  veffel  C,  for  gradually  pouring  out  tne Fig. i4. 
oil  into  the  lamp,  and  which  at  the  fame  time  ferves  fora  cover  :  It  is  dole 
above,  and  below  at  the  bottom  it  is  pierced  with  feveral  holes ;  in  the 
middle  of  its  bottom  is  folder’d  a  fomewhat  wider  pipe  ED  F,  fo  as  not 
to  reach  the  upper  parts  of  the  veffel  about  E,  and  about  b  to  entc1^ 


A  Gemmar  iff  lapid.  hißor.lib.  W.cap.  i$6.  P-  !59- 
e  Mifc.  Nat.  Cur.  Dec.  I.  Jn.  6.  iff  7.  app.p.  67.  ■ 

f  Vid.  Albini  S^ctlTit.  T3trg.  chron.  tit.  zi.  p.  163.  Agricola  de  nat.  loiul  M. 
/.627.  Kentmann.  Nomenclat.  rerum  fo£tl tit .  Marmera  p.  54. 
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a  quarter  of  an  inch  within  the  cover  of  the  lamp,  which  has  4  large  holes*, 
and  the  orifice  of  the  pipe  is  to  be  cxaótly  in  a  level  with  the  cover  and  paral¬ 
lel  thereto  ;  through  this  orifice  F,  upon  inverting  the  veffel,  the  oil  is 
pour’d  in  without  any  great  precaution*,  and  when  jt  is  fill’d,  and  the  ori¬ 
fice  F  flopp’d  with  the  finger,  it  again  returns  into  its  proper  fituation,  and 
upon  removing  the  finger  below,  it  is  nimbly  put  on  the  lamp  and  fallen  d 
by  its  hooks,  affixt  to  the  cover,  fo  as  to  appear  in  the  ioim  reprefcntcci  by 
Fig- «5.  ruv.  Fig.  15.  In  this  conftrudtion  of  a  lamp,  which  I  believe  is  Ids  operoie 
than  any  other,  the  following  tilings  happen, 
obfervations  I*  No  oil  runs  out  thro’  the  holes  of  the  bottom  D,  as  long  as  the 
«hereon.  lower  orifice  is  Hopp’d  by  the  finger  and  the  external  air  excluded. 

2.  But  upon  removing  the  finger  (which  ought  not  to  be  done  before 
Fi§' the  cover  is  juft  near  put  on  the  lamp)  the  oil,  forced  in  fmall  threads  thro5 

the  holes  of  the  bottom  by  the  ingrefs  of  the.  air  thro’  the  pipe  E  F,  is  col¬ 
lected  through  the  larger  apertures  of  the  cover  into  the  internal  cavity  of 
the  lamp,  till  with  its  uppermoft  furface  it  touches  the  orifice  of  the  pipe 
F :  But  then 

3.  That  the  air,  moreover,  may  not  enter  and  force  itfelf  into  the 
veffel  through  the  tube  now  clos’d  by  the  oil,  the  flux  of  the  oil  is  flopp’d, 
which  is  afterwards  to  be  gradually  confum’d  by  the  burning  of  the  wick 
in  B. 

4.  But  if  the  oil  is  confum’d  fo  much,  that  its  uppermoft  furface  does 
no  longer  reach  the  lower  orifice  F  of  the  pipe,  the  air,  having  free  accefs 
thro’  the  holes  of  the  cover,  fuddenly  infinuates  into  the  open  tube,  and 
tending  upwards  forces  out  again  as  much  oil  as  is  again  fufficient  to  flop 
up  the  pipe  below :  And  this  afterwards  happens  alternately  fo  long,,  till 
the  veffel  C  is  exhaufted :  But  this  veffel  may  be  commodioufly  taken  off 
the  lamp  by  undoing  the  hooks  of  the  cover,  be  again  fill’d,  and  at  length 
put  on  again,  the  flame  of  the  lamp  in  the  mean  while  being  neither  ex- 
tinguiffi’d,  nor  in  any  fort  diforder’d  thereby. 

y  Butin  regard  I  have  learn’ d  by  experience,  that  on  account  of  the 
almoftinfenfible  confumption  of  the  oil,  only  a  very  fmall  portion  of  air  is 
admitted  as  each  time,  and  few  drops  of  oil  are  forced  out  thereby,  I 
found  that  a  great  number  of  fmall  holes  in  the  bottom  were  not  fo  necef- 
fary,  but  that  three  or  four  narrow  pipes,  exaftly  anfwering  to  the  holes 
of  the  cover,  might  fuffice  ;  in  which  cafe  a  fmaller  and  more  managable 
capacity  of  the  lower  lamp  would  abundantly  anfwer,  and  we  fhould  have 
the  lefs  reafon  to  be  afraid  of  dirt,  and  the  upper  veffel  (which  may  be  com- 
modioufiy  made  of  glafs,  and  nicely  folder’d  to  the  metalline  rim  D  E, 
that  the  want  of  oil  therein  may  be  the  more  eafily  obferv’d  by  the  eye) 
might  be  of  any  bignefs  at  pleafure,  fo  as  to  fuffice  to  feed  the  lamp  for 
fome  months  fucceffively. 
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Of  a  new  and  eafy  fort  of  Wheel  carriage  for  great  Loads.  From 
the  Brefiaw  Collection,  Nov.  1717.  Clafs  V.  Art.  IV.  p.  360. 

Franflated  from  the  Hig  h-D  u  t  c  h. 

THIS  machine  confifts  of  a  wheel-carriage,  which  is  otherwife  of  a  Defcriptio..  o£ 
common  ftruCture  except  as  to  the  wheels,  whereby  the  grea tell  loads  n 

may  be  carried  by  a  very  f'mall  or  eafy  impulfe.  The  firft  invention 
of  this  machine  was  owing  to  the  ingenious  mathematician,  Hartmann, 
who  made  ufe  of  it  at  Gotha  for  carrying  a  very  heavy  ftatue,  and  by  it, 
by  means  of  four  men,  the  ftatue  was  brought  with  all  imaginable  eafe  to 
the  defired  place,  which  otherwife  would  be  difficult  to  efteét  with  a  great 
number  of  horfes.  As  foon  as  we  were  inform’d  of  this  invention,  we 
caus’d  make  a  model  of  the  machine  ;  and  we  found  in  fad:,  that  two  of 
the  ftrongeft  men,  and  of  a  pretty  good  weight  handing  on  it,  might  by 
means  of  two  levers,  be  carried  along  by  a  fingle  man,  nay  by  a  child, 
and  that  very  commodioufiy  and  without  any  draining.  And  as  in  the 
prefence  of  a  great  perfonage  about  20  hundred  weight  were  carried  along 
by  four  boys,  fo  it  is  probable,  that  upwards  of  80  hundred  weight  might 
be  driven  along  by  four  ftrong  men.  The  whole  mechanifm  of  this 
machine  dep  mbs  on  the  wheels,  as  the  reft  of  this  fort  of  carriage,  may, 
according  to  the  ules  it  is  defign’d  for,  be  accordingly  fram’d.  Thele 
wheels  confift  of  a  pair  of  trucks,  which  at  the  rims  are  faftened  to  each 
other  with  crofs-ftaves,  yet  fo  that  thefe  ftaves  hand  pretty  near  each  other, 
and  require  no  greater  opening  between  them  than  what  may  receive  the 
lever.  Each  wheel,  when  the  load  is  great,  requires  one  man  •,  and  thefe  four 
men  together,  can  by  means  of  levers  ftuck  into  the  interfaces  of  the 
ftaves,  and  whereby  the  wheels  are  mov’d,  drive  the  carriage  with  the 
load  backwards  and  forwards-,  and  by  a  fifth  perfon  the  machine  may  be 
directed  and  turn’d  and  this  is  done  with  much  greater  eafe  and  advan¬ 
tage  than  is  poffibk  by  means  of  horfes in  regard  a  greater  number  of 
thefe  is  requifite,  and  even  then  they  cannot  be  made  to  draw  equally 
and  befides,  they  require  more  room,  which  in  crooked  and  narrow  places 
is  not  always  to  be  had.  It  is  true,  that  by  this  machine  the  carriage  is 
more  tedious  than  by  horfes,  and  it  likewife  has  fome  difadvantages  in 
claiey  bottoms  and  deep  roads,  tho’  it  is  not  to  be  denied,  but  that  in 
hilly,  crooked  and  other  impaftable  places,  as  alfo  in  arfenals,  large  build¬ 
ings,  ftone-bridges,  it  may  be  us’d  for  carrying  along  large  ftatues,  &c. 
with  much  greater  commodioufnefs  and  advantage  than  by  horfes,  efpe- 
cially  if  one  applied  himfelf  to  bring  this  machine  to  greater  perfection  by 
fome  additional  improvements. 
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Of  the  nature  of  Amber ,  and  Experiments  thereon.  From  the 
A&a  Haffnienfia,  Tom.  I.  An.  1671  and  1672,  p.  110. 

T ranßated  from  the  Latin. 

FROM  the  new  pits  of  Copenhagen  were  dug  feveral  pieces  of  amber 
of  various  fizes.  We  are  to  obferve,  that  the  diggers  remark,  that  j 
wherever  they  find  amber,  they  there  find  along  with  it  its  matrix, 
so  wit,  the  barks  of  the  oak,  near  which  it  does  not  only  lie,  but  firmly 
adhere  to  them,  as  may  be  plainly  feen  in  various  pieces.  There  is  alfo 
another  mineral  body,  to  wit,  a  black,  and  as  it  were,  burnt  wood,  to 
which  the  amber  alfo  adheres  •,  yet  I  could  readily  take  it  for  fome  bitu¬ 
men  or  other,  or  for  a  black  amber,  did  not  its  fmell,  which  in  burning  is 
difagreeable,  diffuade  me  from  this  opinion  •,  and  that  it  is  rather  to  be 
taken  for  the  remains  of  that  burnt  wood  -,  yet  Camden  in  his  defeription  of 
Whitby  relates,  that  fuch  black  amber  or  agate  is  alfo  to  be  found  in 
Britain:  And  we  have  feen  it  dug  out  of  the  pits  of  Copenhagen.  What¬ 
ever  it  be,  it  is  no  eafy  matter  to  determine,  whether  amber  grows  in  thefe 
mineral  bodies,  or  whether  by  the  walking  of  the  Baltic  fea,  to  which 
formerly  a  great  part  of  Copenhagen  lay  expos’d,  it  be  driven  hither  from 
other  countries,  where  either  oaks  or  other  refinous  trees  tranfude  this 
matter.  We  remember,  that  fometimes  in  the  inland  hills  of  Zeeland 
were  found  pieces  of  it ;  and  not  long  fince  a  piece  ofamber  of  the  bignefs 
of  a  man’s  head  was  thrown  up  by  the  plough  in  the  farm  of  Fygeftrup. 
But  as  no  part  of  the  yfland  is  free  of  the  adjoining  fea,  fo  our  diggers 
have  obferv’u,  that  they  find  no  amber  in  the  city  pits,,  before  they  come 
to  a  bottom  anfwering  to  the  depth  of  the  fea.  That  all  amber  was  origi¬ 
nally  foft  appears  from  various  experiments;  1.  Andreas  Aurifaber  faw  a 
flexile  and  foft  piece  managable  like  wax :  and  there  is  fuch  a  piece  in 
Wormius ’  pofleffion.  2.  In  fome  pieces  there  floats  a  liquor  or  fluid  drop  ; 
and  fuch  a  piece  I  lately  faw  with  Ivarus  Scholerus.  Upon  raifing  the 
amber  upwards  the  drop  moves  and  puts  on  in  three  places,  firft  a  globular 
figure,  and  then  in  its  progrefs  an  oblong  form,  and  at  laft  becomes  plain, 
which,  doubtlefs,  is  owing  to  the  figure  of  the  containing  place.  What 
this  liquor  is,  is  no  eafy  matter  to  determine:  It  may,  probably,  be  petrol, 
kept  here  uncorrupted  for  ages  •,  for,  the  fame  Scholerus  fhow’d  another 
piece,  which,  but  gently  touch’d  with  the  finger,  would  yield  the  leent  of 
petrol.  Daniel  Hermann  in  his  Difcurfus  philofophicus  de  Succino  Brußiaco , 
fufpeóts,  that  he  obferv’d  water  floating  in  a  like  piece,  and  increafing 
with  the  moon,  and  without  any  wafte  thereof ;  and  he  wonders,  why 
the  water  is  not  dried  up,  whether  the  amber  preferves  it  uncorrupted, 
or  that  it  is  not  common  water-,  and  that  this  laft  is  true  appears  from 
that  piece  of  Scholerus becaufe  the  liquor  afeends  like  fpirit  and  oil ;  nor 
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tould  it  be  included  air,  which  muft  have  efcap’d  long  before.  5.  Many 
mferts,  anmalcula ,  and  other  things  are  feen  in  amber,  which  were  en- 
tangl  d  in  its  formerly  foft  fubftance,  as  in  a  glue,  and  were  harden’d  in 
that  petition oi  the  body  wherein  they  were  entangl’d.  As  to  flies,  crnats,  fpi- 
ders,  ltraws,  &c.  it  is  a  thing  commonly  known.  The  above  Scholerus  ha*- 
one  piece  of  amber,  wherein  an  entire  cricket  floats  extended,  and  another 
piece,  wherein  two  gnats  are  obferv’d  in  coitu.  Joh.  IVigandus ,  in  Hiftor. 

•Succin.  Borujf.  relates,  that  Jo.  Gobelins  had  a  piece  of  amber,  in  which 
was  feen,  as  it  alive,  a  green  frog,  which  ufually  fits  on  the  leaves  of  trees. 

And  Dan.  Hermann  relates,  thatalizzard  was  found  in  amber:  And  Frederic 
the  T  hird,  king  of  'Denmark ,  had  fuch  a  piece.  Andr.  Aurifaber ,  cap.  i. 
has  related,  that  fillies  and  their  lpawn  are  involv’d  in  amber.  And  that 
we  may  not  doubt  of  its  vegetable  origin,  a  cone  of  firr  has  been  obferv’d 
in  a  piece  of  amber,  of  which  S  choleras  made  a  preien  t  to  Pi  cart.  4.  A 
plain  proof  of  this  is  a  piece  of  foft  amber  thrown  into  the  fea,  wherein  was 
included  a  paper,  on  which  was  mark’d  the  year  it  was  done,  that  po [ferity 
might  learn,  whether  that  roft  piece  of  amber  would,  in  trart  of  time,  un¬ 
dergo  any  change.  In  an  age  after,  the  fame  piece  thrown  out  by  the 
fea,  was  iolid  and  hard,  with  its  included  paper:  And  hence  it  appear’d  to 
the  curious,  that  it  ow  d  its  hardnefs  to  the  lalt  of  the  fea;  and  this  I  was  told 
by  Hen.  Crentzfeldius  from  a  difputation  of  Andreas  Concius ,  profelfor  of 
mathematics  at  Königsberg,  Anno  1660.  We,  therefore,  doubt  not  but  it 
was  a  liquid  rofin,  or  the  tears  of  a  tree,  concreted  and  harden’d  by  the  fait  of 
the  fea,  or  by  length  of  time  on  the  fea-fhore;  tho’  others  from  probable 
reaionmg  fufpert,  that  it  is  comparted  into  this  folid  form  from  a  fatty 
bitumen.  1 

The  generation  of  amber  will  be  illuftrated  by  its  analyfis.  Naturalifts  .» 

doubt  not,  but  that  it  may  be  dilfolv’d  again,  and  after  difiolution  becoagu-  am^er’ 
lated,  or  made  into  a  folid  mafs ;  they  keep  the  method  of  doing  this  as  a 
fecret,  tho’  Anjhelmus  Boetius a  enigmatically  difclofes  it,  and  propofes  it  to 
be  divin  d  by  a  true  naturalilf.  I  have  tried  feveral  experiments  along 
with  J.  Gothofredus  Becker ,  an  ingenious  apothecary,  which  I  lhall  briefly 
relate,  and  thereby  give  a  handle  to  others  farther  to  invelfigate  thefe  myf- 
teries  of  nature. 

1.  Amber,  being  grofsly  pounded  and  put  into  hot  wax,  could  not  be 
oblerv’d  to  become  foft ;  that  indeed  it  united  with  the  wax,  but  by 
the  tafte  difeover’d  its  roughnels. 

2.  We  tried  the  fame  with  roiin  of  firr,  as  being  of  affinity  with  it ;  but 
the  mafs  coagulated  from  it,  by  its  unequal  appearance,  fruitrated  our  hopes. 

3.  Infufing  it  in  oil  of  fpick,  in  petrol,  and  in  oil  of  turpentine,  it  did  not 
fuffer  itfelf  to  be  entirely  clnTolv’d,  but  by  the  tafte  it  dilcovered  fome 
gritdnefs. 
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4.  The  experiment  fucceeded  in  diftill’d  oil  of  lavender  •,  for,  by  a 
o-entle  heat  in  a  glafs  the  amber  was,  as  it  were,  refolv’d  fenfibly  into  a 
mother  of  oil,  which  by  the  tafte  was  entirely  equal  and  foft  i  other  dil- 
till’d  oils  will  produce  a  like  effect,  as  alio  rectified  ipirits  of  wine  :  Whence 
an  excellent  remedy  is  got  trom  amber,  impregnated  with  its  own  oils. 

5.  It  runs  with  a  vehement  flame,  but  it  lofes  its  brightnefs  it 
becomes  brittle,  if  coagulated,  like  a  rofln. 

6.  To  make  it  again  concrete  and  harden,  there  is  an  eafy  method  by 

evaporating  the  diftill’d  oil. 

7.  In  a  dole  and  well  luted  crucible,  with  a  moderate  fire,  the  duff  of 
amber  does,  like  a  glebe,  coiled  into  a  ball, -but  it  is  eafily  beat  {mail ;  in  a 
ftrong  fire  it  melts  and  being  harden’d,  it  adheres  to  the  fides,  with  the 
fmell  of  burning  amber,  tho’  it  colleds  by  heat  alone,  without  a  flame. 

8.  Oil  of  amber  is  not  coagulated  by  pouring  fpirit  of  fait  to  it,  as  fome 
give  out,  but  the  oil  floats  a-top,  and  does  not  mix  with  it. 

°  9.  It  is  well  known  to  fuch  who  ufc  amber  in  lac- works,  that  in  lintfeed 
oil  it  may  be  boil’d  to  a  liquid  confidence  •,  I  doubt  not,  but  it  may  be 
diflolv’d  and  coagulated,  by  other  methods,  as  a  Dutchman  at  the  exchange 
at  Copenhagen ,  knows  how  to  difiolve  pieces  of  cryftal,  and  blow  them  in¬ 
to  new  elegant  glafles. 

Olaus  Borrichus ,  communicated  to  me  an  elegant  experiment,  tried  by 
him  fome  years  ago  :  He  committed  petrol  to  a  gentle  heat  in  an  alembic 
for  three  weeks,  after  which,  with  a  ftronger  fire,  he  forced  out  its  olea¬ 
ginous  humidity,  and  by  repeated  diftillation,  he  abftraded  the  remaining 
liquor,  if  there  was  any,  whereby  there  was  left  behind  a  folid  body,  har¬ 
den’d  by  the  fire,  and  emulating  amber  both  in  brightnefs  and  eledtricity; 
yet  this  mafs  was  more  brittle  than  true  amber.  Ä 


An  Account  cfF ea  and  the  manner  of  preparing  it ,  &c.  From  the 
Bieflaw  Collection,  December,  1717.  Clafs  V.  Artie.  I.  p.  443* 
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Tf*  Md  ihe  fe-  tree  that  yields  the  tea  has  a  Item  from  top  to  bottom,  furnifli’d 

i  with  many  branches  •,  the  wood  thereof  is  very  hard,  firm,  and 
provided  with  a  thin  brown  rind ;  the  leaves,  both  in  fize  and 
other  rd  peels,  come  neareft  to  thofe  of  the  four  cherry,  and  when  frefh,  they 
are  without  any  fmell  •,  but  in  harveft  the  bloffoms  grow  upon  fhort  ftalks 
behind  the  leaves  of  the  tree,  and  confifl  of  fix  white  fmall  blades,  which 
fmell  difagreeably  and  tafte  bitter  •,  from  which  there  comes  a  fruit  not 
unlike  the  pods  of  the  American  Palma  Chrißi :  So  that  one,  two,  nay 
three  of  them,  as  big  as  floes,  hang  together  on  one  ftalk,  whofe  outmofl 
liufk  burfts  at  laft,  and  out  of  it  falls  a  fmall  round  nut  with  a  thin  Ihell, 
not  unlike  a  chel'nut,  whofe  kernel,  like  a  hazel-nut,  is  again  encompafs’d 
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with  a  brown  downy  fubftance  ;  but  the  kernel  itfelf  is  white,  firft  oka 
fweetifh  and  then  of  an  oily,  difagreeable  tafte,  which  together  with  the 
flowers  is  of  no  fervice  to  the  inhabitants.  As  to  the  planting  of  thefe  trees, 
they  are  propagated  by  the  feed;  fo  that,  particularly  in  Japan ,  they  fet  them 
in  furrows  and  ridges  oi  the  fields,  but  not  nigh  each  other,  that  they  may 
not  caft  too  large  a  fhade,  and  prove  prejudicial  to  other  plants.  The  feed 
itfelf,  before  it  falls  out  of  the  outmoft  hulk,  is  fet  in  the  earth  from  one 
to  one  and  a  half  foot  depth,  fo  that  at  leaft  there  are  put  from  6  to  12 
nuts  in  one  place,  as  commonly  not  the  fourth  or  fifth  of  them  is  wont  to 
come  up.  After  they  come  up,  the  young  trees  are  laid  round  with  horfe- 
dung  and  thus  manur'd,  and  .this  is  repeated  yearly  by  good  planters. 

After  three  years  they  begin  to  pick  off  the  leaves  below  for  the  firff  time, 
and  that  pretty  plentifully,  which  gives  the  beft  tea.  In  8  or  10  years 
they  attain  to  the  ordinary  bignefs  of  a  man,  at  which  time,  as  in  proportion 
they  fend  forth  few  and  conlequently  hard  leaves,  they  are  again  cut  down, 
which  is  the  reafon  thata  great  number  of  new  fuckers  fpring  from  the  root, 
which  yield  more  leaves  than  the  tree  did  before.  The  firft  crop  happens 
before  the  vernal  equinox,  and  is  gather’d  by  a  peculiar  number  of  hands, 
andtho’  in  this  crop  the  fmalleft  leaves  are  obtain’d,  yet  they  are,  as  being 
young,  and  for  the  moft  part  not  quite  fpread  out,  the  beft  and  moft  valu¬ 
able  tea,  and  is  only  us’d  by  great  and  rich  people  ;  wherefore  in  Japan  it  is 
call’d  Imperial  tea,  and  in  China ,  Thea  buu.  The  other  crop  is  in  Aprils 
and  the  bloom  together  with  the  buds,  that  grew  clofe  together,  are  gather¬ 
ed  ;  the  laft  are  pick’d  out,  and  according  to  their  goodnels,  are  reckon’d 
equal  to  thofe  of  the  firft  crop  :  But  at  laft  in  May  all  is  fully  gather’d  ; 
which  crop,  indeed,  yiekls  the  greateft  plenty  of  leaves,  and  more  than 
both  the  other  crops  together ;  but  they  are  referv’d  for  the  ufe  of  the 
poor  and  common  people.  Thefe  three  affortments  have  therefore  dif¬ 
ferent  names  :  So,  that  in  Japan  in  particular  the  firft  is  call’d  meal-tea ; 
the  fecond,  Chinefe  tea ;  the  third,  ordinary  tea  ;  and  then  the  worft  of 
a  11,  common  tea. 

All  thefe  forts  are  previoufly  prepar’d  in  the  following  manner:  The  KowpreFr.d 
new  pick’d  off  leaves  are  dry’d  or  roafted,  ’till  they  become  crifp,  upon  an 
iron  plate,  under  which  a  fire  is  made ;  and  by  this  means  the  leaves  are 
not  only  preferv’d  from  corruption  and  become  more  commodious  for  pack¬ 
ing,  but  they  are  alfo  freed  from  their  ftrong  and  noxious  quality  ;  where¬ 
fore,  to  obviate  this,  they  in  China  befides,  as  was  mention’d  above,  fcald 
the  tea  with  hot  water.  In  each  city  there  are  publickly  built  fuch  drying 
houfes  ;  and  in  one  of  thefe  there  are  oftentimes  upwards  of  20  furnaces, 
which  are  three  foot  high,  and  cover’d  above  with  an  iron  plate,  fo  that 
no  fmoke,  which  would  otherwife  fpoil  the  tea,  can  come  to  it.  The  frefh 
leaves  thrown  thereon  run  together  on  the  hot  plate,  and  to  prevent  their 
burning,  they  muft  be  continually  turn’d  with  the  hand :  Afterwards  they 
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are  thrown  upon  a  long  mat,  which  lies  upon  a  table,  and  they  are  roll’d 
with  the  palms  of  both  hands,  till  they  are  entirely  cold*,  and  this  opera¬ 
tion  they  repeat  feveral  times,  and  when  they  would  be  exadt  in  it,  even 
till  five  times.  In  the  mean  time  there  fweats  out  of  the  leaves  a  greenifh 
yellow  juice,  which  mud  be  again  wafh’d  out  with  warm  water,  if  the 
leaves  fhall  retain  an  agreeable  green  colour.  The  tea  thus  prepar’d  is  well 
kept  from  the  air,  and  put  into  tin-canifters  *,  and  thefe  are  put  into  a  box 
of  firr,  efpecially  when  they  are  to  be  carried  to  Europe. 

In  China  tea  is  us’d  mod  commonly,  as  with  us,  in  infufion  *,  but  the 
great  and  rich,  efpecially  in  Japan ,  take  fine  ground  tea,  and  throw  a 
fmall  fpoonful  of  it  into  a  cup  of  hot  water,  ftir  it  well  about,  and  fip  it 
warm,  and  this  they  call  thick  tea.  The  common  people  ufe  to  throw 
early  in  the  morning  fome  handful*  of  the  world  fort  of  tea  into  a  large 
copper  full  of  water,  and  boil  it ;  and  out  of  this  every  one,  who  has  a 
mind  to  drink,  takes  fome  *,  and  when  it  is  too  hot,  they  have  cold  water 
at  hand  to  cool  it  therewith. 

We  in  Europe  need  not  much  regret  our  being  depriv'd  of  this  tree,  as 
we  have  many  herbs,  which  are  not  only  more  wholefome,  and  in  parti¬ 
cular  better  tailed,  or  at  the  lead  come  very  near  tea  ;  and  we  may  in  par¬ 
ticular,  on  account  of  its  agreeable  and  like  tafte,  recommend  lung-wort, 
mixt  with  a  little  anifum  fiellatum ,  and  drank  in  infufion,  which  will  not 
be  difagreeable  to  any  one  to  drink,  but  more  pleafant  than  tea. 

To  promote  health  Gerardus  Feltmann b  has  fubftituted  the  herb  fpeed- 
well  initead  of  tea,  as  it  is  not  brought  genuine  to  us,  but  oftentimes  mix’d 
with  tea,  that  has  been  us’d  before,  or  with  fomething  elfe,  and  fpeed- 
well  is  of  fervice  in  the  gout.  Johannes  Francus ,  in  a  treatife,  entitl’d 
Veronica ,  has  fhewn,  that  fpeed-well  is  far  preferable  to  tea  in  all  difeafes  ^ 
and  this  curious  phyfician  has  in  particular  been  more  explicite  in  a  fupple- 
ment,  which  he  afterwards  publifh’d  under  the  title  of  Veronica  Lheezans. 
This  matter  is  learnedly  handled  in  a  particular  differtation  of  Dr.  Frederic 
Hoffmann,  under  the  following  title  de  infufi  veronica  efficacia  pr af  erenda 
herba  the  a. 

He  that  would  farther  be  inform’d  about  tea  may  confult  Jacob  Maffam 
rer.  Indie.  Lib.  VI.  XII.  ■—  Matth.  Rictus  de  Chriftian.  expedit,  ap. 
Sinas  Lib.  I.  cap.  7.  —  Joh.  Bontius  dialog.  VI.  med.  Indor.  —  Joh.  Lin- 
fcotus  cap.  26.  —  Alex,  de  Rhodes  fommaire  des  divers  Voyages  &  Millions 
Apoftoliques.  —  Bernhard.  Varenius  in  defeript.  Regn.  Japonise  cap.  23.  — 
Olearius  in  itin.  Perf.  p.  m.  315.  —  Joh.  Jac.  Waldfchmied.  &  Joh.  DoUus  in 
cpift.  Amoebaeis  de  rebus  med.  philof.  In  particular  Engelbertus  Kämp¬ 
fer  in  amoenitatibus  exoticis ,  who  has  lateft  of  all  travell’d  this  country *, 
and  many  more  befides. 


*  De  Deafsdagra  cap.  37. 
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Of  the  Bones  of  the  Animal ,  /Z>*  Ruffians  call  M ament.  By 

Bafilius  Tatifchow.  From  the  Ada  Literaria  Sueciae.  Trimeftre 

II.  An.  1725.  p.  36. 

franflated  from  the  Latin. 

THESE  bones  are  found  in  the  colder  provinces  of  Siberia ,  in  Ja-  Thefe ffcon«, 
cutjko ,  Berefow,  and  in  the  adjacent  parts,  as  alfo  in  Jenifeifio , 

Jututfio ,  and  in  other  parts,  but  not  in  lb  great  plenty  as  in  the 
above-mention’ d  places.  There  is  no  fearching  for  thele  bones ,  they  are 
only  met  with  by  chance  by  the  Ruffians  who  live  there,  and  by  the  Pagan 
natives,  when  they  roam  about  on  the  account  of  hunting  or  Bfliing  :  Yet 
they  are  met  with  on  the  banks  of  rivers,  or  in  the  rivers  themfelves,  or 
they  jut  out  of  the  earth,  and  commonly  in  thofe  places  where  the  earth 
has  been  before  wafh’d  away  by  floods  of  water  •,  and  fometimes  they  have 
lain  buried  10  fathoms  deep.  They  are  not,  however,  fo  fcarce,  that,  in 
my  opinion,  if  they  were  colle&ed  together  from  all  parts  round,  they 
would  every  year  amount  to  50,  nay  100  Rut,  which  is  equal  in  weight  to 

40  Ruffian  or  39  Swedifo  marks.  . 

Thefe  bones  differ  in  bignefs-,  the  larger  bones  are  10  foot  in  length,  * 

and  their  thicker  extremity  is  almoft  nine  inches  in  diameter-,  the  fmaller 
bones  do  not  exceed  four  foot  in  length,  and  two  inches  and  a  half  in 
breadth  i  their  figure  is  almoft  femicircular,  and  twifted  to  one  fide  like  ox- 
horns  ;  at  the  wider  extremity,  they  have  a  conical  cavity  about  two  foot 
deep;  the  anterior  point  of  the  bone  is  always  found  cut,  as  it  were,  and 
fmooth  on  one  fide.  It  has  been  obferv’d,  that  the  larger  of  thefe  bones 
weigh  240  pounds,  but  they  are  very  rarely  brought  entire  to  us  i  for,  as 
they  are  found  in  remote,  defart,  uncultivated,  and  woody  places ;  and 
befides,  as  they  cannot  be  carried  far,  on  account  of  their  weight  and  irre¬ 
gular  figure,  they  are  ufually  cut  into  fmaller  pieces,  and  fold  about  the 

towns.  „  .  .  r  .  .  r 

Their  fubftance  and  internal  confiftence  is  not  inferior  to  ivory  for,  it 

has  both  its  whitenefs  and  folidity,  and  in  working  it  takes  its  politure. 

When  they  are  quite  frefh  and  found,  they  have  internally  a  milky  colour, 
but  externally  they  are  yellowifh :  But  of  fuch  as  are  fpoil  d  by  rottennefs, 
fome  are  of  a  palifh  white  5  others  are  obferv’d  H  a  yellowifh  colour, 
either  dilute  or  obfeurer  i  yet  this  hinders  not  their  being  frame!  (tinleis 
they  are  entirely  rotten)  into  various  and  elegant  pieces  of  work.  _ 

Thefe  bones,  therefore,  differ  very  much  in  their  conftitution:  lhe 
frefh  ones  refemble  the  beft  ivory  the  half  rotten  ones,  whether  white  or 
yellow,  may  be  eafily  cleav’d  into  plates:  The  third  kind,  which  is  en¬ 
tirely  rotten,  and  which  alfo  retains  partly  a  pale  and  partly  a  yellow  co- 
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lour,  crumbles  between  the  fingers  into  a  duff,  refembling  either  cream  of* 
tartar  or  ground  coffee. 

Ttie  ufes  of  thefe  1  know  of  no  other  ufe  to  which  thefe  bones  have  been  put,  than  that  |j 

turners  and  comb-makers  make  various  wares  of  them  •,  but  for  the  molt ; 
part  thefe  bones  are  ufually  carried  into  China.  Whether  they  may  have 
any  ufe  in  medicine  does  not  appear. 

tr.Jkioa  of  The  following  is  the  ancient  tradition  and  opinion  of  the  inhabitants  of 
ihc  inhabitants  country  as  to  thefe  bones,  namely,  that  there  is  a  certain  huge  animal 
Ahuutdicrcbopeï^ey  caj|  mamont,  which  lives  under  ground,  furnifh’d  with  thefe  two 

bones,  which  it  ules  as  moveable  horns,  and  makes  a  paffage  for  himfelf, 
when  he  would  proceed  any  where  •,  and  that  this  animal  is  of  fuch  a 
nature,  as  that  he  cannot  live  in  the  open  air ;  and  therefore,  when  it  hap¬ 
pens,  that  he  gets  out  of  the  earth,  and  is  expos’d  to  the  open  fky,  he 
dies  by  a  draught  of  air. 

Befides,  they  tell,  that  fome  have  obferv’d  the  earth  rais’d  into  mounds, 
which  happen’d  while  this  animal  was  bufy  below  in  digging;  and  when 
he  proceeded  farther  on,  that  the  earth  fubfided  again  •,  and  that,  therefore, 
he  left  a  tradt  or  certain  pit  in  the  furface  of  the  earth,  as  the  race  of  his 
fubterraneous  paffage. 

No  one  has  hitherto,  however,  been  found  who  could  aver,  that  he 
had  feen  the  animal  entire  and  alive  ;  yet  fome  have  related,  that  they 
have  found  and  dug  up  bones,  which  were  not  only  frefh  but  bloody. 

The  different  o-  I  ffiall  now  rehearfe  the  opinions  of  learned  men,  which  however  do 
learned  about"  very  widely  differ  from  each  other.  There  are  fome  who  fully  perfuade 
them.  •  themfelves,  that  thefe  bones  are  the  genuine  teeth  of  elephants,  nor  does 
it  appear  to  them  anywife  credible,  that  a  huge  animal,  fuch  as  this  is,  can 
live  and  walk  under  ground :  Befides,  that  thefe  bones  are  in  all  refpedts 
like  ivory,  and  have  not  a  horny  fubftance;  and  if  in  any  inftancp  the  ex¬ 
ternal  figure  happen  to  differ  from  that  of  the  tooth  of  an  elephant,  that 
might  have  happen’d  from  the  weight  of  the  incumbent  earth;  and  if  they 
have  fometimes  put  on  a  certain  mineral  nature,  and  loft  their  bony  nature, 
that  that  fhould  be  aferib’d  to  their  having  lain  longer  under  ground, 
whereby  lofing  their  native  heat,  they  have  at  laft  contradfed  a  certain  mi¬ 
neral  coldnefs  ;  but  the  principal  difficulty  remains  ftill  behind,  to  wit, 
how  elephants  could  be  carried  into  the  outmoft  parts  of  Siberia.  Some 
are  of  opinion,  that  it  might  have  happen’d  in  the  univerfal  deluge,  fo 
that  the  drowned  bodies  of  elephants  were  by  the  waves  driven  thither 
from  the  Eafi-Indies ,  and  upon  the  waters  afterwards  fubfiding,  or  the 
flood  retiring,  they  ftuck  in  the  mud,  til]  they  were  afterwards  buried  by 
the  earth  being  gradually  heap’d  upon  them,  in  this  matter  following 
the  opinion  of  Dr.  Woodward  and  others. 

Eut 


of  Germany,  &c. 

Rut  fuch  as  reject  this  opinion  fuppofe,  that  thefe  elephants  were  carried 
thither  and  left  there  by  fome  army  or  other.  Others,  in  fine,  to  explain 
this,  adduce  the  paradoxical  hypothefis  of  Cluverius  about  the  mutation  of 
the  axis  of  the  earth ;  from  which  it  fhould  happen,  that  places,  formerly 
very  hot,  fhould  now,  upon  changing  their  politure,  become  cold  :  And 
conlequently,  that  at  this  day  Siberia,  which  is  fituated  in  the  frozen  zone, 
has  now  no  living  elephants,  as  formerly  it  had  •,  however,  that  it  ftill 
fhews  the  remains  of  thofe  it  formerly  had.  There  were  alfo  other  learned 
men,  who  were  perfuaded  that  thefe  bones  dug  out  of  the  earth,  were 
even  produced  therein  ;  and  that  they  were  not  the  remains  of  animals,, 
but  a  certain  lufus  of  vegetating  nature,  as  flie  forms  many  other  things  in 
her  bofom  analogous  to  various  parts  of  the  animal  kingdom,  fo  alfo  thefe 
huge  fubterraneous  horns.  Others,  in  fine,  tell  us  from  teftimonies  from 
/acred  writ  ;  and  efpecially  from  a  paffage  in  Job ,  cap.  40.  v.  10.  that  no 
other  animal  can  be  more  properly  meant  by  the  Behemoth  of  the  Hebrews , 
than  this  our  mamont.  But  not  to  mention  any  more, 

It  remains,  therefore,  that  I  now  adduce  what  I  myfelf  have  found  :  I, 
therefore,  chiefly  applied  mylelf  to  procure  thefe  bones,  or  horns  entire  ; 
and  at  length,  after  much  labour  and  expence,  I  hit  on  two  •,  one  of  them 
weigh’d  1*83  pound,  which  is  now  in  the  public  repofitory  of  his  Imperial 
Majefly  •,  the  other  I  made  a  prefent  of  to  our  umverfity ;  a  third  much 
larger  than  any  of  thefe,  but  cut  into  pieces,  I  myieif  made  into  various 
pieces  of  work;  for,  it  feem’d  very  frelh,  and  nowife  fpoil’d  by  age.  I, 
befides,  examin’d  in  the  manner  of  affayers  the  external  cruft  of  thefe  bones, 
which  feem’d  to  have  contra&ed  a  kind  of  mineral  nature  under  ground : 
Yet  I  could  difcover  neither  fulphur,  nitre,  or  vitriol :  Wherefore,  I  judg’d, 
that  the  earth  had  not  imparted  to  thefe  bones  any  mineral^  nature,  but 
rather  diffipated  what  it  was  beiore  pofifefs  d  of,  and  chang  d  it  entirely 
into  a  caput  mortuum.  At  length,  after  various  endeavours,  1  hit  on  a  part 
of  the  fcull  of  this  animal,  but  it  was  fpoil  d  by  age,  and  it  leem  d  to  me 
to  be  as  big  as  a  large  head  of  an  elephant.  I  his  fcull  was^  of  a  remarka¬ 
ble  thicknefs;  its  internal  capacity,  which  contain’d  the  brain,  was  but 
fmall ;  on  the  external  fide,  where  horns  ufually  grow  in  brutes,  this  bone 
had  a  kind  of  protuberance,  but  very  much  wore  off:  So  that  I  dare  not 
aver  for  certain,  that  this  fcull  was  ever  furnifh  d  with  horns,  and  that  tins 
was  not  rather  fome  other  protuberance.  I  alfo  procur  d  another  bone  en¬ 
tirely  fpongy,  and  which  from  its  figure  I  judged  to  be  inftited  in  me 
cavity  of  the  horn,  in  the  manner  that  in  other  horned  animals  we  obierve, 
inftead  of  marrow,  or  rather  for  fupport,  fome  other  bone  inc  luded  in  the 
exterior  horny  cafe.  This  bone  was  a  foot  and  a  hall  in  length,  three 
inches  in  breadth,  and  it  alfo  adher’d  to  a  part  of  the  fcull.  I,  moreover, 

procur’d  a  grinder,  fpoil’d  by  age,  yet  entire,  and  10  inches  long  and  6  inches 

broad  :  Not  to  mention  other  bones,  as  thofe  of  the  ribs,  thighs,  and  kgs. 
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1  afterwards  enquir’d  into  thofe  pits,  which  this  animal  was  faid  to  form 
as  it  walk’d  under  ground,  and  I  view’d  them  in  different  places  •,  and  I 
think  I  have  difcover’d  what  they  are,  namely,  cavities  and  pafiages 
form’d  by  fubterraneous  waters  ;  whence  the  incumbent  earth  afterwards 
unexpectedly  fell  in;  for,  in  Permia ,  upon  examining  fuch  a  pit,  I  found  a 
torrent  of  water  gliding  under  a  hill ;  but  it  run  deeper  than  I  could  ven¬ 
ture  to  go  down  by  a  rope  ;  yet  the  noife  of  the  gliding  water  fufficiently 
fhew’d,  that  it  was  no  fmall  ltream.  This  pit  was  upwards  of  ten  fathoms 
deep.  In  a  farm  of  Baron  ä  Stroganows,  call'd  Serga ,  there  burffs  out  of 
the  earth  a  large  ftream,  difcharging  white  and  fetid  water  in  fuch  plenty,  as 
continually  to  turn  a  water-mill  with  four  pair  of  ftones,  and  that  fo  equal¬ 
ly,  that  there  is  no  perceivable  increale  or  diminution  of  thefe  waters; 
nay,  not  the  leaft  alteration  therein  even  in  fpring,  when  all  other  waters 
ufually  fwell.  1  examin’d  the  contents  of  this  water,  but  I  found  nothing 
be  fid  es  a  calx. 

As  to  the  above  adduced  opinions,  partly  of  the  Vulgar,  and  partly  of 
the  Learned,  1  own  that  I  cannot  give  in  to  either  in  all  refpe&s ;  for,  that 
the  inhabitants,  as  being  fimple  and  credulous,  may  in  their  relations  eafily 
exceed  the  truth,  appears  even  from  what  we  have  advanc’d  above  about 
the  fubterraneous  palfage  and  moveable  horns  of  this  animal.  But  that  the 
opinions  of  the  Learned  about  the  bones  of  elephants,  brought  thither  by 
the  deluge,  are  improbable,  is  plain  even  from  hence,  namely,  that  it  does 
not  eafily  appear,  how  they  fhould  be  carried  thro’  fo  many  tradis  of  land, 
and  be  colle&ed  in  this  one  precife  place  ;  and  in  the  fame  manner  it  may 
be  a  hard  matter  to  prove,  that  thefe  elephants  were  by  fome  army  or 
other,  or  in  fome  warlike  expedition,  brought  to  thofe  northern  remote 
countries,  where  they  muft  have  perifh’d  by  cold  alone  :  Befides,  the  load 
of  earth,  however  various,  could  not  have  caus’d  every  where  the  very  j 
lame  difference  in  thefe  bones,  which  at  this  day  they  have  from  thofe  of 
elephants.  But  it  is  no  reafon,  why  we  may  not  take  thefe  bones  for  horns, 
tho’  they  differ  from  the  nature  of  deers-horns,  thofe  of  elks  and  rain-deer ; 
for,  thefe  veiy  bones  differ  among  themfelves  in  hardnefs,  and  in  many 
refpects  from  thofe  of  oxen,  goats,  and  Iheep  :  So  that  thefe  foffil  bones, 
tho’  harder  and  more  folid  than  the  above-mention’d,  yet  notwithftanding 
thefe  qualities,  they  may  be  real  horns  ;  and  even  the  remarkable  internal 
cavity  in  thefe  bones  feems  to  Ihew,  that  they  are  rather  to  be  reckon’d  to 
the  clafs  of  horns  than  of  teeth,  and  that  they  were  parts  of  an  animal  dif¬ 
ferent  from  an  elephant. 

Befides,  that  oblong  and  fpongy  bone,  of  which  I  made  mention  above, 
and  which  I  faid  was  in  my  poffeffion,  tho’  it  cannot  be  pofitively  affirm’d 
that  it  belong’d  to  thefe  horns;  yet  at  leaft  it  clearly  evinces,  that 
there  now  is  fome  animal  in  nature,  or  that  formerly  there  was  fuch  fur- 
nifh’d  with  huge  horns,  and  larger  chan  we  can  imagine,  or  at  leaft  than 
we  have  hitherto  feen.  Such, 
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Such,  as  would  have  this  animal  to  be  the  fame  with  the  Behemoth ,  prin¬ 
cipally  regard  the  Chaldaic  verfion,  where  the  words  literally  exprefs  move¬ 
able  horns,  but  yet  all  difficulties  are  not  thereby  remov’d  •,  for  tho’  no 
doubt  may  remain,  that  thefc  bones  are  horns,  and  that  is  lufficiently  prov’d 
both  from  the  fpongy  bone  above  alledged,  and  the  traces  of  the  infertion 
of  the  horns  in  the  fcull  *,  yet  that  that  bone  may  be  moveable,  it  can  be  fo 
in  no  other  refped  than  as  it  moves  along  with  the  head  :  I,  therefore. 
Conclude,  that  fo  long  as  any  one  cannot  aver,  that  he  has  feen  this  ani¬ 
mal,  many  doubts  mult  ftill  neceflarily  remain,  which  mult  be  left  to  time 
and  farther  obfervations  to  clear  up. 


Of  the  Benjamin  and  Camphire  Trees.  By  Hermann  Nicolaus 
Grimm.  From  the  jVlifcellanea  Naturae  Curiolorum  An.  I. 

Dec.  II.  Obf.  CLII,  CLIII.  p.370. 

T ranflated  from  the  Latin. 

THE  benjamin  tree,  which  yields  that  excellent  gum  of  the  fame  Defcription  of 
name,  grows  in  a  wood  near  Baros ,  fituated  in  the  weftern  part  of thc benjamm  uae 
Sumatra  *,  it  is  a  tree  of  a  beautiful  form,  of  a  ftreight  Item  and 
ordinary  tallnefs,  and  generally  of  the  thicknefs  of  a  man,  tho’,  doubtlefs, 
it  might  become  thicker,  were  it  allow’d  to  grow,  as  it  is  not  •,  for,  the 
inhabitants  fuffer  it  not  to  grow  above  fix  years,  but  fell  it,  and  pull  it  up 
as  ufelefs:  However,  they  propagate  a  new  nurfery  from  its  fruit.  What 
fort  of  flowers  this  tree  yields  I  could  not  learn,  but  its  fruit  is  of  a  flat, 
round  form,  of  the  bignelsof  a  fmall  hazel-nut,  and  included  in  a  hufk, 
which  is  fomewhat  hairy  i  its  leaves  are  tender  and  foft,  below  of  a  pale, 
but  above  of  a  deep  green  •,  the  kernel  of  this  fruit  kas  a  difagreeable  and 
bitter  tafle,  fo  that  it  cannot  be  eat. 

The  manner  in  which  the  inhabitants  collect  this  gum  is,  as  follows  :  ^”1^“  how 
After  that  the  tree  is  five  or  fix  years  old,  they  cut  it  above  at  the  begin¬ 
ning  of  the  branches  lengthwife,  but  fomewhat  obliquely,  as  deep  as  the 
wood  ;  whence  then  this  excellent  gum  runs  out,  which  acquires  its  matu¬ 
rity  and  coagulation  from  the  fun  and  air:  When  firft  gather’d  it  is  of  a 
white  colour,  thin,  vifeous,  glutinous,  and  pellucid  *,  but  in  trad  of  time  it 
acquires  a  yellow  colour.  One  tree  yields  not  above  three  pound  of  gum. 

There  are  always  two  forts  of  this  gum  got  from  thefe  trees  •,  the  firft  lort 
is  of  a  beautiful  white  and  yellow  colour  •,  the  fecond,  thicker,  dingy  and 
hard,  with  a  recrementitious  admixture,  owing  to  the  gum  having  conti¬ 
nu’d  longer  in  the  trees,  and  to  the  cryftalline  fand  with  which  the  moun¬ 
tains,  where  the  natives  inhabit,  abound,  which  with  other  recrements  is 
by  the  wind  blown  into  the  gum,  efpecially  at  the  time  of  colleding  it. 


In 


VOL.  I. 


M  m 


Description  of 
the  camphire- 
tree. 


Manner  of  col- 


27*  LITERARY  MEMOIRS 

% 

In  the  fame  place  near  Baros  grows  the  camphire-tree,  a  large  thick 
tiee,  but  not  among  the  mountains ;  its  wood,  on  account  of  its  hardnefs  and 
fnmneis,  is  very  fit  to  build  with  ;  it  has  a  {freight  feem,  regularly  expands 
its  branches,  and  is  of  an  elegant  form  ;  its  leaves  are  large  and  flefhy,  fiharp 
forwards,  and  when  rubb’d,  theyfmell  of  camphire,  which  yet  wears  off 
if  kept  for  any  time,  on  account  of  the  volatility  of  this  gum:  It  yields 
beautiful  fruit,  of  the  bignefs  of  a  fmall  hazel-nut,  of  an  oblong  round 
included  in  a  thin  hulk,  which  again  like  a  hazel-nut,  is  inclos’d  in  another 
coat  of  an  elegant  form,  and  of  different  colours,  as  red,  purple,  yellow 
and  green;  it  covers  the  whole  fruit,  and  opens  above  like  a  tulip. 

. V.  _  ^ampnire  ls  colleded  in  the  following  manner :  After  the  inhabitants 

ïefting camphire.  f  external  figns,  which  are  well  known  to  them,  perceive  the  tree  to  be 

rich  in  camphire,  they  ftrip  it  of  all  its  leaves,  bark,  and  external  wood, 
as  deep  as  the  pith ;  which  laft  they  cleave;  in  this  pith  the  camphire 

wwf  rh  ar  eeganr  COagLLllated  form>  like  a  fine  cryffalline  foliatedfalt, 
i-i  they  leparate  from  the  pith.  From  this  fo  large  a  tree  they  colled; 

fiom  one  to  three  pounds  atmoft,  which  is  certainly  a  very  fmall  quantity 
and  Wh'ch  with  US  m  Europe  they  would  not  think  worth  trouble  S 
ef  fell  fo  beautiful  a  tree  on  that  account.  But  I  am  of  opinion,  that 
it  thefe  people  were  aoqumted  with  the  art  of  diftilling,  and  if  they  diced 

,h  'j°?r  IJlcces>  thcy  w°uld  obtain  a  far  greater  quantity  of  it  • 

tor,  I  obfeiv  d,  that  the  wood,  tho’  it  feems  to  have  no  fmelUf  camphi  e’ 

yet  ft,ll  contains  a  deal  of  it;  for,  if  it  is  faw’d  a-crofs,  it  fmells  ofT  and 
difeoversmuch  gum  which  the  Japanefe  better  know-  how  to  employ  for 

that  that  fort  of  n-LP;  °  e  ?n  lC  m  medlclne.  I  was  of  opinion, 

Sumatra,  but  by its  leaves^foundk  to h  la™  wkh  fthat  which  grows  in 
thinner,  fofter  and  tor  T l  •  ,be  a  dlfferent  fpecies  ;  for,  they  are 

as  man;  veins’ aTd  fibres  aslofo  of^  ^  0fT,phire’  and  have 
feems  to  be  the  fanv  w;r|,  ri  ,  n  Sumatra.  As  to  the  tree  in  Borneo  it 

in  the  fame  mannerbs  o  rhff"  Sumatra ’  becal,fc  the  camphire,  gather’d 

makes  a  grateful  pickle  anH  na,tur5'  bhe  fruit  of  the  camphire  tree 

an  excellent  antidote'aih  alexTnW  ^  ^  flaT’r  °*  camPhire>  and  it  is  . 

may  be  made  diftill’d  water  Aft  a‘ r°m  the  fruit’ flowers  and  leaves 

«hin  it  is  open  d  dein  ’the  O  h  eXprefsd  oil’  feeinS  the  wood, 
p  as  ueep  as  the  pith,  pours  out  oil  in  plenty. 
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1.1  Hie 


Two  new  Me afir es  fubfervient  to  Mechanical  Pratficc*  By  Chrift- 
epher  Polhem.  From  the  Ada  Literaria  SuecuE,  Trimeftre  IV. 

An.  1725.  p.  108. 

Pranßated  from  the  Latin. 

TH  A 1  the  life  of  fpeculative  mathematics  is  twofold,  is  allow’d  by  A  two-fcia 
all,  who  are  {kill’d  in  thefe  matters  *,  namely,  one,  that  it  is  excel-  uLfclrA' 
lently  fubfervient  to  various  arts,  which  either  relieve  the  neceffi- 
ties  of  human  life,  or  fuch  as  adorn  it  and  promote  its  conveniences-,  the 
other  ule,  and  that  not  the  meaneft  is,  that  its  ftudy  endues  the  under¬ 
standing  with  a  certain  fenfe,  and,  as  it  were,  habit  of  evidence,  whereby 
it  may  proceed  with  greater  eale  andfuccefs  in  underftanding  and  cultivat¬ 
ing  the  other  fciences.  As  to  the  firft  I  take  it,  that  both  the  learned  and 
unlearned  are  agreed,  but  not  fo  as  to  the  laft ;  for,  there  are  who  imagine 
that  all  application  to  the  higher  parts  of  mathematics  is  ufelefs,  on  this 
{core,  namely  as  they  cannot  fee,  what  thele  barren  {peculations,  as  they 
call  them,  and  only  recommendable  from  their  difficulty,  can  conduce 
towards  the  increafe  of  arts :  And  tho’  I  am  of  opinion  that  thefe  men 
may  be  fufficiently  convinced  of  their  error  by  various  reafonings  and  ma¬ 
nifold  experiments  ;  yet  I  think  there  can  fcarce  a  ftronger  argument  be 
made  ufe  of  to  oblige  fuch  people  to  give  the  mathematical  fciences  their 
due  value  than  by  fhowing,  that  even  thefe  more  abftraéted  truths  may  be 
feveral  ways  made  fubfervient  to  the  purpofes  of  common  life  ;  and  tho* 
this  has  been  done  very  diftinótly  and  learnedly  by  many,  yet  I  thought  it 
worth  the  while  to  adduce  fome  things  from  the  higher  parts  of  the  mathe¬ 
matics,  whereby  mechanical  practice  may  at  lead  be  facilitated,  if  not  im¬ 
prov’d.  At  prefent  it  fhall  fuffice  to  deferibe  two  meafures  or  feet,  which 
1  have  devis’d,  together  with  their  ule. 

The  firft  of  thefe  meafures  feems  from  its  ufe,  to  be  adduced  below,  not  The  minute-foot 
to' be  improperly  call’d  a  minute-foot  \  for,  it  has  that  ratio  to  the  length 
of  a  fimple  pendulum,  each  ofwhofe  vibrations  is  perform’d  in  a  fecond  of 
time,  which  5  has  to  1 8  confequently,  fince  by  Huygens'  experiments, 
the  length  of  fuch  a  pendulum  is  3  foot  8  £  lines  Paris  meafure,  the  minute 
foot  will  be  10  inches  2  f  lines,  which  in  refpedt  of  our  Swedifh  foot, 
fuppofing  the  ratio  of  100  to  1099,  which  is  that  of  the  Swedifh  and 
Parifian  foot,  makes  9  inches,  3  lines,  2!  points;  for,  this  meafure, 
divided  in  the  ufual  manner  into  its  decimal,  centefimal  and  milleftmal 
parts,  is  of  that  nature,  that  if  there  be  made  a  pendulum,  equal  in  length 
to  that  foot,  the  number  of  thirds,  wherein  that  pendulum  performs  each 

vibration,  will  berry  1000:  Whence  it  follows,  that  if  the  length  of  any 
other  pendulum  be  had  in  the  millefimal  parts  of  the  minute-foot,  and  the 
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fquare  root  be  thence  ex  traded,  I  fay,  it  follows,  that  that  fquare  root 
expreffes  the  number  of  thirds,  in  which  that  other  pendulum  vibrates. 

The  ufe  of  this  meafure  is  as  follows  •,  if  the  time  be  required,  in  which 
any  effed  is  produced,  as  for  inftance,  the  time  in  which  the  wheel  of  any 
machine  performs  one  revolution,  take  a  pendulum  of  any  length,  which 
yet  let  be  given  in  the  millefimal  parts  of  the  minute-foot,  and  reckon  the 
vibrations  anlwering  to  one  revolution  ;  and  then  from  the  length  of  the 
pendulum,  thus  exprefs’d,  extrad  the  fquare  root,  this  multiplied  by 
the  number  of  vibrations,  fhows  the  number  of  thirds  anfwering  to  one 
revolution. 

Let  it  be  a  great  water-wheel,  which  revolves  once,  while  a  pendulum, 
(whofe  length  let  be  two  minute-foot  and  two  inches,  or  4400  points) 
performs  four  vibrations,  the  fquare  root  of  4400  is  65  very  nearly,  which 
multiplied  by  4,  the  number  of  vibrations,  gives  260  thirds,  or  4  minutes, 
20  feconds  for  the  time  of  one  revolution. 

It  appears  without  my  hinting  it,  that  the  fame  method  may  likewife 
be  commodioufly  applied  for  dilcovering  the  quicknefs  of  the  pulfe  in  Tick 
people,  for  finding  the  velocity  of  founds  and  the  like. 

I  he  other  meafure,  which  I  have  here  propofed  to  deferibe,  I,  for 
diftindion  lake,  ufually  call  the  mechanical  foot  j  it  is  equal  to  the  height, 
which,  a  body,  falling  freely  from  a  ftate  of  reft,  runs  over  in  the  fourth 
part  of  a  fecond,  that  is,  1  foor,  3  lines,  points  Swedifi)  meafure. 

By  help  of  this- meafure,  the  height  of  the  fall,  from  the  time  given,  as 
alio  tire  time,  from  the  height  given,  may  be  eafily  found ;  for,  if  the 
time  Ipent  in  falling  be  t  feconds,  the  fpacerun  over  will  be  =  1 6ft  of  the 
mechanical  foot ;  and  reciprocally,  if  the  height,  which  a  heavy  body  in 
us  fall  paffes  over,  be  put  d  foot,  the  time  will  be  =  \  Jd  feconds.  The 
lame  method  may  be  applied  for  computing  the  times  of  the  ranges  of 

bombs,  as  alfo  for  finding  the  quantities  of  water  burfting  out  at  flood¬ 
gates.  0 

Ir  the  amplitude  of  the  range  of  a  bomb  at  the  elevation  of  45  degrees 
’oe  feet,  the  time  of  the  range  will  be  —  f  \fd  feconds ;  if  the  fine  of  the 
ang.e  of  elevation  of  the  mortar  be  put  =  ƒ,  the  radius  =r  and  the  ampli¬ 


tude  of  the  range  of  40  degrees  =  d  feet,  the  time  will  be 

If  the  horizontal  diftance  of  the  mark  from  the  mortar  be  pw  =  b  feet, 
Alt  of  the  mark  above  the  level  of  the  mortar  -±h  feet,  and  the 


range  of  45  deg.  the  time  will  be  =  £ y'  b 
the  horizontal  amplitude  is  d  feet. 


feconds,  fuppofing 


Sup- 
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Suppofing  the  fame  things,  if  the  angle  of  the  elevation  be  not  a  half 


right,  but  its  fine  be  given  and  the  radius  =  r,  the  time  of  the 

s*  j  »  T  ;  -  /**  f 


•ii  i  ,  4  V2/1  d  j 

range  will  be  =  — 7=  -f  — ri —  +  h. 


2  rV  2 


The  quantity  of  water  or  any  other  liquor  in  one  fecond  of  time  run¬ 
ning  out  at  an  aperture,  whofe  area  is  aa  feet,  is  8 aaft  cubic  feet,  fup- 
pofingthe  height  of  the  prefiure  =/.  If  the  wheel,  whofe  mean  peri¬ 
phery  is  p,  be  turn’d  by  water  and  the  altitude  of  the  preflion  of  the  water 
be  =  /,  and  the  height  of  its  fall=:/,  each  revolution  will  be  perform’d  in 

the  fpace  of  o'jj-  [  t  feconds. 


Some  new  Anatomical  Difcoveries ,  as  of  the  Hymen ,  the  Menßrual 
Vefjels ,  &c.  From  the  Breflaw  Collection,  November  1717, 
Clafs  V.  Art.  I.  p.  341,  481. 


Tr  (inflated  from  the  Hig  h-D  u  t  c  h. 


DR.  Heifler  had  this  year  open’d  three  bodies  in  the  Anatomical  Theatre 
at  Altorff \  and  obferv’d  in  them  the  following  peculiarities  ■,  in 
the  firft,  a  fervant-maid  of  about  14  years  of  age,  he  found  the 
membrana  hymenis  compleat  and  entire,  a  thing  fo  uncommon  at  this  day •,  0i  the  hymcTr' 
the  other,  a  carrier’s  man,  who  after  eating  and  drinking  plentifully  at  a 
country-wake,  fell  fuddenly  into  a  water  and  was  drown’d:  In  this  fubjed  ofthenaeais  m 
he  found  the  third  day  after  his  death  the  ladeals  in  the  mefentery  fo  ahgnun 
numerous  and  fo  full  of  chyle  as  cannot  readily  be  obferv’d  even  in  dogs, 
and  other  animals. 

As  it  is  alfo  a  difpute  among  anatomifts  and  phyfiologifts,  whether  the  Fïom  wï)at  !>art 
menfes  proceed  from  the  vagina  uteri ,  or  from  the  uterus  itfelf,  fome  main  -the»«»/«  flow, 
taining  the  former,  and  others  the  latter  opinion,  he  found  in  a  woman 
(22  years  of  age,  who  had  murder’d  her  child,  and  who  was  executed 
about  the  time  of  her  menfes  ceafing)  a  great  many  orifices  of  blood-vefiels 
and  marks  of  blood  in  the  cavity  of  the  uterus,  but  none  in  the  vagina  •, 
from  which  he  concludes,  that  the  menfes  come  from  the  uterus  itfelf,  tho’ 
not  in  all,  yet  in  moll  women. 

He  alfo  open’d,  in  the  prefence  of  fome  phyficians,  feveral  ftudents  and  what^a  «tarast 
furgeons,  an  eye,  in  whicn  was  a  compleat  catarad  *,  but  he  found  no  film  pl0FC1  y 
therein,  but  the  cryltalline  humour  as  opaque  as  a  pearl  and  much  Imaller 
than  ufual,  as  alfo  firmly  adhering  to  the  uvea-,  hereby  his  opinion  about 
the  catarad  was  more  and  more  confirm’d  andftrengthen’d ;  and  there  were 
communicated  to  him  from  other  parts  the  like  experiments  and  obfer- 
vations. 

We 
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^v-r'lMun'ii'o'iu  We  cannot  well  in  any  refpeftdoubtof  the  hiftpfical  exaftnefs  and  truth 
"hi- iyanu  of  thde  obfervations,  as  the  accuracy  of  this  author  is  fufficiently  known: 

However,  it  is  credible,  probably  alfo  according  to  the  learned  profeffor 
himfelf,  that  from  the  prelent  inftance  of  a  hymen  cannot  be  drawn  any  con- 
clufion  for  its  condant  and  univerl'al  necelhty  and  real  exidence  (as  this  mem¬ 
brane  is  nowife  univerfally,  regularly,  and  in  all fubjefts  aftual ly  to  be  found) 
but  rather  for  the  more  remarkable  corrugations  of  the  membranes,  which 
hence  according  to  the  diverfity  of  the  fubjefts  and  the  narrownefs  of  thefe 
parts  in  women  afford  a  larger  or  {mailer  aperture  for  the  difcharge  of  the 
menfes  ;  fometimes  alfo,  rather  by  an  error  of  nature  growing  too  clofe, 
they  in  procels  of  time  exhibit  a  real  membrane.  In  this  manner  the  hymen 
can  in  nowife  be  confidered  as  a  conditutive  common  part  of  the  body, 
but  rather  as  an  excrefcence,  and  even  as  an  error  of  nature,  and  which  of 
itfeif  is  more  apt  to  be  prejudicial  rather  than  anywife  ferviceable  to  the 
body ;  for,  what  fome  advance  is  not  entirely  improbable,  viz.  that  when 
this  membrane  is  fomewhat  too  thick,  or  the  clofing  together  of  the  mem¬ 
branes  is  but  little  or  not  at  all  pervious,  it  may  give  no  fmall  occafion  to 
the  retention  and  difficulty  of  the  difcharge  of  the  menfes ,  and  that  to  fuch 
a  degree,  that  fometimes  a  manual  operation  is  neceiiarya ;  tho’  here  alfo 
the  wounding  of  the  membranes,  either  of  the  vagina ,  or  neck  of  the 
uterus ,  may  fometimes  have  a  greater  effeft  in  the  difcharge  of  the  enfuino- 
or  apparent  menfes  than  any  aftual  opening  of  a  real  hymen:  This  however 
is  certain,  that  it  is  contrary  to  the  nature  of  the  common  parts  in  the  body 
to  pretend,  that  this  membrane  once  torn  can  never  after  be  relfor’d ;  as  it 
alfo  commonly  has,  according  to  the  opinion  of  molt  people,  fleßay  fibres 
and  feve-ral  veffels:  Not  to  mention  other  things. 

on  about  ..In ^tlie  third  cafe  the  profeffor  has  remark’d  with  good  grounds,  that  in 
ïhc  menfrs.  ah  women  the  menfes  do  in  nowile  flow  from  the  uterus,  and  it  feems  pro¬ 
bable  to  us,  that  they  very  rarely,  and  for  the  moll  part  rather  in  a  pre¬ 
ternatural  date,  take  their  courfe  thro’  the  fubltance  of  the  uterus ,  asamono- 
otner  things,  the  uterus  in  a  natural  date  is  manifedly  wont  to  difeharo-e 
nothing  but  the  f cetus  with  the  fecundines,  and  at  the  fame  time  blood 
ad),  but  blood,  by  a  more  violent  wound;  on  which  account  alfo  a 
woman  in  child-bed  is  to  be  regarded  with  re fp eft  to  her  lochia,  as  a  per- 
on  internally  wounded :  And  confequently  before  confolidation  fhe  mud 
be  treated  withall  imaginable  care.  And  tho’  indeed  we  mud  well  didin- 
gui  i  between  a  violent  folution  of  continuity  and  between  a  gentle  fponta- 

°  Lr  e  of  tiie  veffels;  yet  this  is  not  of  that  weight, 

that  hereby  the  ordinary  difcharge  of  the  menfes  through  the  very  fubdance 

“the  ^ent  conftitutiorTof 
ci-nil  el ,  'd  1fntlre  y  emPty  and  immediately  after  the  birth  can  fuffi- 
-  y  decide  tue  matter;  as  namely  after  tfie  birth,  the  blood,  upon 

*  nl  Oiemerbreeck  Annotat.  «1  Anatm.  f.  C,  wound- 
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wounding  the  fubftanee  of  the  uterus ,  muft:  not  only  necefTarily  flow,  at  kalt 
pafft vely  out  of  the  exceedingly  dilated  veins,  but  muft  alfo  efpeciaiiy  be 
actively  exprefs’d,  that  together  with  the  uterus  the  veflfels  may  duely  fub- 
ftde,  as  being  out  of  a  flate  of  pregnancy  about  the  thicknefs  of  a  hair ; 
but  on  the  contrary,  in  the  time  of  pregnancy  as  big  as  a  writing  pen : 

"Whence  it  is  eafy  to  conclude,  that  in  the  latter  circumftance  the  blood 
muft  readily  flow  out  and  be  exprefs’d  ;  but  in  the  former  it  is  certain,  it 
may  be  retain’d  with  the  like  eafe,  efpeciaiiy  as  the  uterus  in  young  women 
is  very  firm  and  exceeding  narrow,  its  lubftance  very  thick  and  clofe,  nay 
hard;  and  what  is  ftill  more,  a  part,  generally  fo  red  and  full  of  blood,  is 
in  them  wont  to  be  more  whitifh :  Whence  then  it  is  not  eafy  to  conceive, 
how  the  blood  fhouldflow  from  fofmall,  thick,  and  clofe  an  uterus  in  young 
women  efpeciaiiy  that  have  their  courfes  ;  befides,  from  experience  we  arc 
to  conclude,  that  women  with  child  often  have  their  menfes ,  and  that  in 
great  quantity,  nay,  fuffer  a  perpetual  flux  of  blood  •,  which  we  muft  fup- 
pofe  to  proceed  not  from  the  uterus ,  but  from  the  vefiels  of  the  vagina  and 
of  the  neck  of  the  uterus  ;  and  in  reality,  that  the  menfes  principally  and 
commonly  proceed  from  the  blood-veffels  of  thofe  parts,  daily  practical 
obfervations  do  alfo  fhew ;  and  by  means  of  theie  one  may  every  day  re¬ 
mark  a  manifeft  confent  between  the  menftrual  vefiels  and  the  vifeera ,  and 
parts  of  the  hypocondria ,  as  they  both  have  a  communication  with  the 
above-mention’d  vefiels  of  the  neck  and  vagina  of  the  uterus :  But  that 
fometimes,  out  of  a  ftate  of  pregnancy,  blood  flows  from  the  uterus  is  not 
entirely  to  be  denied,  yet  this  rather  in  a  preternatural  than  natural  ftate  : 

Whence  in  this  cafe  there  ufually  follow  more  uterine  hemorrhages,  gru- 
mous  blood,  nay,  mola  s,  with  grievous  fymptoms,  and  that  moftly  from 
mifmanagement  in  the  birth,  or  from  an  abortion,  or  a  dead  child  ;  but 
thefe  things  are  not  to  be  applied  to  the  ordinary  ftate  of  the  menfes.  1  he 
marks  of  the  bleeding  vefiels,  obferv’d  in  the  above-mention’d  cafe,  may, 
probably,  not  be  referable  to  the  natural  ftate'of  the  menfes ,  as  this  fubjed 
had  been  a  little  before  in  child-bed  ;  and  fuch  criminals  efpeciaiiy  under 
execution  muft  be  confider’d  in  a  quite  different  ftate  from  the  ordinary. 

As  to  the  laft  cafe,  obferv’d  by  Dr.  Heißer ,  viz.  the  catarad;  the  an- 
dents  fuppos’d  it  proceeded  from  a  film  fettling  in  the  aqueous  humoyr,  the  nature  of  * 
which  flopp’d  up  the  pupil  in  fuch  fort,  that  the  rays  of  light  could  riot  cau’aft' 
pafs  to  the  cryftalline  humour;  or,  according  to  the  modern  opticians,  not 
to  the  retina ;  whence  confequently  blindnels  muft  have  arifen.  But 
M.  Briffeau  in  November ,  1705,  offer’d  to  the  Royal  Academy  of  Sciences  at 
Paris,  an  obfervation,  wherein  he  rejeded  this  caufe  afiign’d  by  the  an¬ 
cients,  and  fhew’d  that  a  catarad  rather  poflefles  the  cryftalline  humour. 

But  this  obfervation  was  not  thought  worth  inferting  into  the  Memoirs  of 
the  Academy ,  particularly  as  it  run  counter  to  the  hitherto  openly  defended 
opinion  of  feveral  of  the  Members ,  tho’  to  fome  others  the  thing  was  not 
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difpleafing :  So  that  at  length  this  obfervation  came  out  at  Fournay  in  1706. 
And  in  the  mean  while  the  affair  drew  a  greater  degree  of  attention  in 
France ,  and  was  more  favourably  receiv’d  by  a  great  many,  and  at  laft 
with  moil  people  prevail’d,  particularly  after  the  experiments  made  by 
feveral  phyficians  and  burgeons,  as  Dodart ,  Gandolph ,  Leman ,  Raiiffin ,  Mare- 
jchal ,  Petit ,  Aubert ,  ZT  /0  Hire,  and  more  efpecially  by  Maitr e-Jean :  And 
tho’  among  others  Mery  itrongly  oppos’d  it,  and  in  order  to  maintain  the 
old  thefts,  differed  betöre  the  Academy  a  dead  man’s  eye,  and  endeavour’d 
to  demonftrate  the  hypothefis  ot  a  film  in  the  catarad,  with  which  the 
dead  perfon  had  been  affeded,  yet  to  his  furprize  he  found  nothing  other 
than  the  cryftalline  humour  deprefs’d  and  darken’d  ;  fo  that  hence  he  alio 
went  over  to  BriJJeau  s  opinion.  And  from  this  time,  to  wit,  from  1 706, 
what  was  hitherto  taken  for  a  catarad  was  believ’d  to  be  nothing  other  than 
a  glaucoma  •,  and  the  ancient  notion  of  a  catarad,  and  of  the  prefence  of  a 
film  therein,  was  exploded.  After  this,  at  length  Maitre-Jean  in  his  trea¬ 
dle,  des  maladies  de  V  ceil,  publifh’d  at  Tray  es  An.  1707,  fully  maintain’d 
this  opinion  :  Upon  which  it  was  alfo  publickly  defended  by  Boerhaave  at 
Leyden,  and  moltly  by  the  above-mention’d  BriJJeau  in  a  new  treatife,  en¬ 
titled  de  la  cataradie  iß  glaucome ,  and  publifh’d  at  Paris  An.  1709.  Now 
this  opinion  ( which,  indeed,  was  not  unknown  to  Lafnier ,  Gajfendi ,  and 
others,  but  only  put  in  a  new  light)  about  the  abfence  of  a  film,  and  that 
the  cryftalline  humour  only  was  affeded  in  a  catarad,  pleas’d  Heißer ,  while 
he  was  ftiil  in  Holland ,  fo  well,  that  he  added  this  corollary  to  his  inaugu¬ 
ral  Deputation,  ‘  That  a  catarad  is  the  obfcuration  of  the  cryftalline,  and 
c  not  a  defed  in  the  aqueous  humour :  Hence  in  couching  for  the  catarad, 
‘  not  a  pellicle,  as  the  common  hypothefis  bears,  but  the  cryftalline  hu- 
1  mour  is  deprefs’d  :’  And  as  after  this  in  1710,  he  enter’d  on  the  profef- 
forlhip  of  anatomy  and  furgery  at  Altorff. \  he  loon  publifh’d  in  1711  his 
fir  ft  deputation  de  cat  ar  adi  a  iß  lente  cry  fi  allina :  In  1712a  fecond  :  In  1713 
a  third;  as  alfo  in  the  lame  year  a  deputation  de  amaurofi falivatione  curata , 
all  which  this  year  he  publifh’d  together  at  Altorff,  much  enlarg’d.  Now 
Wolboufe ,  an  Englijh  gentleman  and  oculift  to  the  late  King  William , 
itrongly  oppos’d  both  this  whole  opinion  chiefly,  and  particularly  at  firft: 
M.  BriJJeau  in  two  letters  to  Le  Brun ,  which  he  alfo  farther  profecuted  in 
a  letter  to  Palfyn  *,  and  further  againft  Maitre-Jean:  Not  to  mention  other 
pieces  relating  to  this  controverfy,  wherein  he  Itrongly  endeavours  to  main¬ 
tain  the  notion  of  a  film.  In  a  letter  to  Doppelmayr  at  Nuremberg,  dated 
June  1715^  Wolboufe  not  only  particularly  anfwer’d  a  letter  Heijler  writ 
dim  the  fame  year  upon  the  merits  of  this  controverfy,  but  he  alfo  vio¬ 
lently  attack  d  him  in  a  particular  critique,  and  in  other  pieces  to  be  found 
in  the  Nier  cure  Gallant.  And  with  him  join’d  againft  Heißer  the  Journal 
des^  Sfavans  for  the  month  of  May  1716  :  So  that  at  length  Heifier  wasob- 
Lg  d  to  publifh  at  Altorff  in  ijiy,  an  apology,  and  a  farther  iiluftration 
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of  his  fyftem  about  a  catarad,  glaucoma ,  and  amour ofis  againft  Wolhoufe 
and  the  Journal •,  in  anfwer  to  which  came  out  a  very  fhort  piece,  full  of 
nothing  elfe  but  calumny,  as  both  this  and  the  other  pieces  on  this  contro- 
verfy  are  publifh’d  together,  and  recited  in  the  dijjcrtations  Sf avant cs  G 
critiques  de  M.  Wolhoufe  fur  le  catarade,  &c.  Befides  which  we  know  no¬ 
thing  further  about  this  controverfy. 


An  E(fay  071  'the  Mature  and  Remedies  of  Fridlton  in  Machines ,  a)  /- 
fing  from  the  Super incejfion  of  Bodies .  By  G.  G.  Leibnitz.  From 
the  Mifcellanea  Berolinenfia,  Tom.  I.  p.  307. 
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AMONG  the  accidental  obftacles  to  machines  in  producing  their  Fri&ion  'vi'  at  ? 
effeds,  fridion  is  none  of  the  lead,  which  you  may  define  the  1  efif- 
tence  of  the  furface ,  over  which  the  motion  is  made  ;  and  it  takes  place, 
whether  a  liquid  be  in  contad  with  a  liquid,  a  iolid  with  a  folid,  or  in  fine, 
a  folid  with  a  liquid  •,  or  which  comes  to  the  fame  thing,  a  liquid  with  a 
folid.  A  liquid  is  in  contad  with  a  liquid,  and  that  frequently  with  a  lois 
of  motion,  as  if  a  drop  of  liquor  move  in  another  liquor.  A  folid  is  im-4 
peded  by  a  folid,  as  when  a  Hedge  is  drawn  along  on  the  ground :  And  111 
fine,  the  mutual  contad  of  a  folid  and  liquid  diminifhes  the  motion,  as 
when  water  moves  in  a  pipe,  or  on  the  contrary,  when  a  Imp  moves  m 
water:  And  it  is  well  known,  thatafhip,  that  has  made  a  long  voyage, 
and  befet  with  mofs,  makes  the  lefs  way.  Lately  a  figure  of  a  lhip  refut¬ 
ing,  cat  er  is  paribus,  the  leaft  pofiible  ( tho’  in  that  cafe  a  regard  is  hae  o 
the  directions  of  the  impulfe,  and  not  to  the  afpenty  m  the  Grface  )  has 
been  examin’d  by  very  ingenious  men  from  the  principles  01  tue  hijicr 
mathematics,  and  by  the  infinitefimal  calculus ,  by  help  of  a  certain  hypo- 

thefis,  the  figure  has  been  difcover’d.  .  „  r  VA 

But  in  this  place  we  mail  treat  of  the  friäion  of  a  folid  againft  a  folid,  a»^. 
arifmn-  from  the  inequality  of  furface,  which  is  always  tomethmD,  be  tl. 
body °iever  fo  much  polilh’d,  as  microfcopcs  fhew  to  the  very  eye  eminen- 

cies  and  cavities  appearing  every  where  alternately ;  whence  as  it  wr, 

kind  of  teeth,  and  confequently,  a  faw  confifting  of  teeth,  or _if  you  will, ,1 
kind  of  file  prefents  itfelf ;  and  from  the  cloie  application  of  tw  -  j 
bodies  to  each  other,  there  arifes,  fo  to  (peak,  a  kind  of  mferrature,  as  the 
eminences  of  the  one  are  inferred  into  the  cavities  of  the  other. 

But  this  afpenty  «lifts  the  fuperinceffion,  becaufe  the  P~S^lV*^  »i&ftSK 
lion,  whereby  one  body  fupenncedes  upon  another,  takes  n°t  p ,  ’  £ sM  . 
the  eminences  be  either  broke  (and  confequently,  abraded)  or  deprefs^, 

or  in  fine,  the  teeth  of  one,  as  it  moves  on,  be  rais  d  ou  1  ‘  . 
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intervals  of  the  teeth  of  the  other,  which  is  the  cafe  of  volution ,  of  which 
below.  The  eminencies  after  depreffion  do  either  entirely  reftore  them- 
felves  or  remain  fomewhat  deprefs’d  :  fo  far,  therefore,  as  by  a  continued 
friction  bodies  become  more  poliflh’d  and  have  a  lefs  degree  of  fridtion,  in 
lo  far  are  the  inequalities  levell’d,  and  they  are  either  abraded,  or  after  de- 
preffion  do  not  reftore  themfeives :  But  becaufe  at  length  the  matter  comes 
to  this,  namely,  that  the  fridtion  is  very  little  farther  diminifh’d,  the  confe- 
quence  then  is,  that  the  inequalities  do  by  their  elafticity  almoft  entirely  re¬ 
ftore  themfeives,  as  when  a  ball  runs  over  a  hairy  tapeftry,  or  when  a  ftring’d 
inftrument  is  ftruck  by  a  bow,  and  thus  the  afperity  continues  almoft  the 
fame. 

And  the  afperity  of  the  body  remaining  the  fame  (to  which  it  fpontane- 
oully  reftores  itfelf  after  the  fuperinceding  body  has  gone  off,  yet  the 
fridlion  may  be  varied,  and  confequently  intended  and  remitted  by  the  in- 
creafe  or  diminution  of  the  inferrature,  of  which  above  ;  for  the  more  ©ne 
body  is  in  fuperincefiion  apprefs’d  to  another  the  more  is  the  one  wound¬ 
ed  by  the  teeth  of  the  other,  and  the  more  deeply  do  the  eminencies  of  the 
one  fink  into  the  cavities  of  the  other ;  fo  far  that  during  the  fuperincef- 
tlon  the  one  renders  the  cavities  or  inequalities  in  the  other  greater,  tho’ 
after  its  going  off,  the  body  by  its  own  elafticity  returns  to  its  bare  rough— 
nefs  or  ordinary  inequalities. 

I  he  appreflion  varies  from  different  caufes,  but  chiefly  two,  viz.  from 
Liie  weight  of  the  fuperinceding  body,,  as  when  fledges  and  wheel-carriages 
are  very  much  loaded,  and  ftrongly  apprefs’d  to  the  bottom-,  and  from 
rite  nifus  of  fuperincefiion,  which  appreffes  one  body  to  another,  while  the 
direction  of  the  fuperinceding  body  tends  to  the  very  furface  of  the  other; 

if  the  one  body  would  by  its  motion  penetrate  into  the  other,  and  this 
may  be  obferv  d  in  the  teeth  of  wheels  mutually  adting  on  each  other. 

»- .  J  ,  appreffion  from  the  weight  of  the  fuperinceding  body  caufes  alfo 

in  wheel-carnages  iomething  that  is  different  from  friftion,  tho,  of  affinity 

vvjth  it  ;  for,  if  the  bottom  were  hard,  fo  as  to  fenfe  not  to  yield,  it  would 

oe  bare  friction,  as  when  fledges  move  on  ice  ;  but  generally  the  bottom 

yields,  and  fo  much  the  more,  indeed,  as  it  is  fofter  or  fuller  of  water; 

whence  depreffions  enffie,  which  are  not  reftored  by  elafticity,  but  by  the 

ftiie  matter,  fi0wi?S  toSethcr,  and  then  there  concur  both  the 

fpnoAf  J  °  CUtn-n°  t  ie  cardl»  as  a^°  t^ie  ac^befion  itfelf  arifing  from  its 

rhina,  hr  r  a  imy  ef-th  ?°eS  n0t  f°  readlJy  let  S°  the  wheel.  But  thefe 
things  belong  not  to  this  place. 

cJZTcll  rbler  MiSum°,re  t0  thf  purP°fe :  SuPP°ie  a  body  with  a  plane 
r  if  tD’  PFre  u  d  b?  the  weighc  E’  t0  fuperincede  on  the  plane  A  B : 
minifh’d' X  t.houSht»  ahft  other  things  remaining,  the  friftion  is  di- 
lint  111  wbch  **  oontaa  or  furtaceCD  is  dimimih’dr 

Uit  Atimnom  hatdetermm  d,  that  provided  the  incumbent  weight  remain 

the 
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the  fame,  it  matters  not  how  great  the  furface  of  contact  be;  and  from  this 
argument  I  think,  that  the  plane  C  D  being  increas’d,  the  con  tad  is,  in¬ 
deed,  increas’d,  but  then  again  the  fuftaining  parts  are  increas’d,  and 
thereby  the  appreflion  in  any  one  part  is  lefs,  and  confequently,  the  refif- 
tence  or  fridion  therein  is  lefs,  and  thus  an  advantage  would  be  compen- 
fated  by  a  difadvantage. 

Amontons  deferves  commendation,  in  that  he  oppos’d  a  vulgar  error;  AMant»vs  wlvere 
for,  it  is  very  falfe  for  the  reafon  mention’d,  that,  other  things  remaining, 
the  friction  'is  either  increas’d  or  diminifh’d  in  the  ratio  of  the  lurface  of  li 

contad :  But  yet  in  this  he  was  out,  in  that  he  thought  an  advantage  was 
compenfated  by  a  difadvantage,  and  confequently,  that  the  matter  de¬ 
fended  on  the  preffing  weight  alone.  It  would  be  a  demonftrative  argu¬ 
ment,  were  the  refiftence  or  fridion  proportional  to  the  depreflion,  and 
the  depreflion  proportional  to  the  incumbent  weight ;  but  neither  of  thefe 
can  well  be  allow’d,  not  the  former ;  for,  befides  the  depreflion,  whereby 
the  emineneies  of  the  one  are  infer  ted  into  the  cavities  or  hollows  of  the 
other,  the  rigidity  and  figure  of  the  emineneies  muft  be  eftimated:  Sup- 
pole  a  table  full  of  inflated  bladders  and  a  ball  running  on  it,  it  does  not 
follow,  that  the  ball  finking  an  inch  deep  into  the  bladders,  is  juft  twice 
more  impeded  in  its  courfe  than  finking  half  an  inch,  as  the  refiftence  may 
be  varied  according  to  the  bignefs  of  the  bladders,  and  fmaller  bladders  do 
with  more  difficulty  fuffer  fo  great  a  degree  of  depreflion,  becaufe  in  their 
depreiïion  there  arifes  a  greater  comprefiion  of  the  included  air ;  not  to  men¬ 
tion  other  hypothefes,  from  which  a  fimilitude  may  be  drawn.  But  nei¬ 
ther  does  the  latter  take  place  ;  for,  the  depreflion  will  not  be  double  upon 
doubling  the  weight ;  as  may  be  illuftrated  from  the  comparifon  of  elaftic 
air :  Suppofe  a  pifton,  by  means  of  a  weight  laid  on  it,  to  be  forced  a  root 
deep  into  a  hollow  cylinder  full  of  air,  it  is  manifeft,  that  upon  doubling 
the  weight  it  is  not  forced  two  foot  deep,  but  that  the  difficulty  increafes, 
as  alfo  appears  in  charging  wind-guns.  And  when  the  wheel  of  a  loaded 
carriage  finks  fix  inches  into  the  earth,  upon  doubling  the  load  it  will  not, 
therefore,  fink  a  foot ;  for,  the  prefs’d  earth  becomes  clofer  and  harder  to 
yield :  Befides  if,  as  it  moftly  happens,  the  weight  E  is  not  every  where 
equally  incumbent  on  the  plane  CD,  the  depreffion  every  where  will  not 
be  equal:  Whence  arife  many  varieties,  which  (hall  hinder  the  magnitude 
of  the  fuftaining  body  from  accurately  compenfating  the  difficulty  arifing 
from  appreflion. 

We  have  faid  that  the  fridion  is  intended  alfo  from  the  nifus  of  fuperin-  Friaion  farther 
ceflion;  and  this  happens,  when  the  diredion  of  the  fuperinceding  body 
is  not  parallel  to  the  furface  of  the  other,  but  makes  an  angle  with  it, 
which  the  nearer  it  is  to  the  perpendicular,  the  more  violent  is  the  appref- 
fion :  Whence  arifes  a  kind  of  conffuvey  or  draining;  and  this  efpecially  is 
obferv’d  in  the  teeth  of  wheels  ading  on  each  other;  for,  wheels  often 
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cxert  fo  great  a  preffion  on  each  other,  that  the  teeth  or  cogs  are  broke 
unleis  their  firmnefs  be  greater  than  the  refiftence  of  the  weight  to  be  over¬ 
come  by  the  wheels :  In  this  cafe,  therefore,  there  is  as  great  a  degree  of 
friction,  as  if  one  tooth  were  apprels’d  to  another  by  a  huge  weigh?;  and 
fometimes  it  happens,  that  the  very  fhafts  of  the  wheels  a?e  forced  out  of 
their  place,  if  they  are  not  well  fix’d. 

Stion TvS°f  1  now  come  t0  the  remedies  of  fridtion  in  machines-,  where  laying  afide 
the  phyfical  remedy.  Inch  as  greafe,  which  renders  the  furface  lefs  rou°"h 
we  fhall  treat  of  the  mechanical  ones,  which  are  of  two  kinds;  the  fridTon 
is  either  diminifh’d,  or  for  the  greateft  part  remov’d  in  fuperinceffion,  or 
the  fuperinceffion  itfelf  is  diminifh’d  or  remov’d  for  the  crreateft  part  • 
The  former,  namely,  the  diminution  of  fridion  in  fuperinceffion  may  be 
obtain’d  by  a  certain  manner  of  luperinceding,  which  we  call  volution  •ƒ  but 
Sttptriiueflks  ra-  c"c  manner  of  luperinceding  is  either  radens ,  volvens ,  or  mixt :  The  fut  er 
deus  what?  ineejfus  radens  is  when  of  two  bodies  in  contad  the  fame  point  of  the  one 
continually  paffes  thro’  different  points  of  the  other,  or  by  its  motion  de¬ 
signs  a  Jine  on  its  lurface :  Thus  a  fledge  moves  on  the  ground,  fo  that 
any  nail  fixt  into  its  bafe  may  defign  a  line  on  the  earth. 

The  fuperincejfus  volvens  is  when  the  point  of  con  tad  is  continually  drift¬ 
ing  ;  and  therefore,  there  is  requir’d  a  line  of  the  one  to  defign  the  line  of 
the  track  in  the  other;  and  this  is  -pur evolution,  when  the  deffimino-  line  in. 
me  one  furface  is  equal  to  the  line  defign’d  in  the  other  furface,  fu?h  as  is 
the  volution  of  a  wheel,  when  it  moves  on  the  ground  in  fuch  fort  that  you 
may  meafure  the  way  by  its  revolution,  and  which  would  happen  exadly 

*  U1Cr^yH^rM’  whofe  one  extremity  G  would  be  fixt  to  the  whed* 
tneothei  M  to  the  pavement  N  P,  were  wound  round  the  wheel  F-  for* 

rnus  the  wheel  being  impell’d  either  towards  N  or  P  will  neceffarily  proceed’ 
^y  bare  mwte  as  the  fame  rope,  which  was  the  defigning  Ime  in  the 
wheel  becomes  the  defigned  line  in  the  pavement;  for,  the  rope  in  rol¬ 
ling  is  by  the  wheel  laid  down  in  the  pavement,  namely,  if  the? wheel  be 
imped  d  towards  N:  On  the  contrary,  if  the  wheel  be  impell’d  towards 

d  1  ,takes  LlP  th^  r°pe  from  the  pavement,  fo  that  in  the  former  motion 
mem  happens  a  devolution,  in  the  latter  an  obvolution 

imt  without  this  precaution  as  to  the  rope  or  firing  it  is  manifeff  rW 

te  at  tetetaSt 

la  other  refpeäs,  whether  a  circle  or  any  other  KÄ. 
naal  name  call  the  line  deferib’d  by  a  fixt  point,  a  tJL*  Y  *  gC' 

the  line  applied  to  the  bale  of  the  luperinceding  body  defi’Tfhne  iiTthe 
bale,  but  not  equal  to  itfelf;  which  happens,  wlule  wT  S  a it 
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radens  is  mixt,  not  indeed,  afiignable  by  a  determinate  time,  but  yet  ele¬ 
mentary,  and  repeated  by  an  infinite  number  of  infinitely  frnall  elements : 

Thus  indeed,  the  point  of  one  furface  is  not  applied  for  an  afiignable  time 

to  the  different  points  of  the  other  furface,  but  for  an  elementary  time 

only ;  yet  during  even  that  fmall  time  it  is  not  at  reft,  as  in  bare  volution , 

but  it  proceeds  in  the  bafe ;  and  confequently,  glances  on  it,  tho’  for  an 

elementary  fpace  only,  as  it  immediately  digreftes  from  the  contact,  and 

makes  way  for  another  point.  This  compofition  of  the  volution  with  the 

motus  radens  may  be  thus  commodioufly  exhibited  •,  fuppofe  the  rope 

GH  L  M  is  in  the  manner  above-mention’d  wound  about  the  wheel  F,  and  pi.  v.  Fig.  u 

one  extremity  G  faften’d  to  the  wheel,  but  the  other  extremity  M  loofe  ; 

fo  that  it  may  be  drawn  on  the  pavement  along  with  the  wheel  towards  P. 

I  hus,  therefore,  if  during  this  drawing,  the  wheel  F  be  at  the  fame  timé 
impeird  towards  N,  and  exert  its  volution,  by  that  very  thing  the  motion  • 
of  the  wheel  upon  the  pavement  will  be  compounded  of  the  motus  volvens , 
on  account  of  the  volution  of  the  wheel  itfelf  upon  the  rope,  and  of  the 
motus  radens  on  account  of  dragging  the  rope  on  the  pavement :  And  in 
this  cafe  the  line,  which  the  wheel  defigns  on  the  pavement  with  its  loweft 
point  L  always  varying,  will  be  lefs  than  the  devoluted  rope,  or  than  tire 
arch  of  the  wheel  applied  to  the  pavement:  But  if  during  the  dragging  of 
the  rope,  the  wheel  F  be  impelfd  towards  P,  the  rope,  indeed,  will  roll, 
but  fo  as  that  it  finall  roll  upon  the  wheel ;  but  the  line,  which  L,  the 
loweft  point  of  the  wheel,  defigns  in  the  pavement,  will  be  greater  than 
the  obvoluted  rope,  or  than  the  arch  applied  to  the  pavement,  which'takes 
up  the  rope :  If,  therefore,  the  rope  were  drawn  on  the  pavement  with  a 
wheel  without  the  volution  of  the  wheel,  it  would  merely  be  a  motus  radens , 
and  the  fame  point  L  of  the  wheel  would  always  move  over  the  pavement, 
if  the  rope  were  not  dragg’d,  but  faften’d  to  the  pavement  in  M,  and  yet 
the  wheel  roll’d,  it  would  merely  be  a  volutory  motion,  the  fame  point  T 
remaining  in  the  fame  place  of  the  pavement,  but  for  an  unafiignable  time 
only,  till  by  a  continu’d  volution  it  be  rais’d  from  it  i  but  now  the  motion 
is  mixt,  as  during  the  element  of  volution  the  fame  point  L  proceeds  at 
the  fame  time  in  the  pavement,  tho’  for  an  unafiignable  length.  Again  the 
mixt  motion  may  alfo  be  exhibited  thus,  not  to  mention  a  great  many 
other  methods  :  Suppofe  the  fame  axis  CFR,  parallel  to  the  horizon,  to 
carry  two  vertical  but  unequal  wheels  S  and  T,  fixt  on  that  axis  •,  and  let  F_ 

T  one  of  the  wheels,  by  means  of  the  rope  GHLM  and  of  the  fixt  nails 
G  and  M  roll  on  the  horizontal  plane  N  P  in  the  manner  explain’d  ;  then 
the  motion,  which  the  other  wheel  S  would  perform  on  the  fubjedted  ho¬ 
rizontal  plane  UX,  touching  the  wheel,  would  be  mixt. 

Let  us  now  apply  the  motus  radens  and  volvens  to  fridtion :  Let  the  ruler  The  mo: us  rattens 
Y  Z  be  horizontal,  having  its  teeth  perpendicularly  eredled,  on  which  let 
the  fpur-wheel  W  be  incumbent  (whole  teeth  cut  into  the  plane  of  the  ri. v- 

wheel, 
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wheel,  and  continu’d  would  tend  to  the  centre )  and  let  it  move  on  the 
ruler  by  volution  ;  fo  that,  during  its  motion,  the  teeth  of  the  wheel  may 
anfwer  to  the  diftances  between  the  teeth  of  the  ruler  and  vice  verfa :  In 
this  cafe  it  is  evident,  that  the  afperity,  or  the  teeth  of  the  ruler  and  wheel 
are  no  obftacle  to  the  motion :  But  if  any  one  would  move  the  wheel  for¬ 
wards  on  the  ruler  without  roiling  it,  the  fame  tooth  of  the  wheel  fliould 
glance  upon  feveral  teeth  of  the  ruler,  which  cannot  happen,  fo  long  as 
it  is  inferted  into  the  teeth  of  the  ruler,  and  not  rais’d,  without  breaking 
with  great  force,  or  at  lead  bending  the  teeth,  or  without  itfelf  be  broken 
or  bent.  The  fame  thing  all'o  happens,  tho’  infenfibly  in  fridtion,  that 
the  fuperinceffion  is  retarded  on  account  of  the  infection  of  inequalities, 
unlefs  when  a  body  by  volution  incedes  on  a  bafe,  as  the  wheel  or  the 
ruler:  Whence  it  appears,  that  volution  is  a  remedy  againlt  friition.  and 
that  the  nearer  mixt  motion  comes  to  volution,  the  lefs  fridtion  it  has. 

aniiefir^ac-  Now  lt  is  lrom  t!lis  principle,  that  men  have  fet  wheels  under  carnages, 

*»««•  nor  are  fledges  of  fervice  but  upon  ice  or  harden’d  fnow-,  and  fometimes 

wheels,  dr  rollers,  or  even  balls  are  not  affixt  to  the  moveable  load,  but 
only  put  under  it,  which  is  the  better  way,  when  it  can  be  done  ;  for,  thus 
the  friction  about  the  axis  of  the  wneel  or  roller  ceafes:  And  betides,  when 
a  roller  or  ball  rolls  upon  the  ground  ( the  load  in  that  cafe  may  roll  on 
rollers  or  balls)  it  happens,  that  the  load  moves  twice  fatter  on  the  ground 
than  the  ball  or  roller  itfelf ;  for,  it  moves  both  by  the  celerity  of  the  roh  er 
on  which  it  is  incumbent,  and  with  its  own  celerity  noon  the  roller;  but  a 
wheel  proceeds  with  the  fame  celerity  with  which  the  carriage  itftlf  does: 
Vv  lienee  fo  far  a  free  roller,  on  which  the  load  is  incumbent,  is  preferable 
to  wheels  fatten’d  to  a  carriage ;  but  on  the  other  hand,  there  is  this  difad- 
vantage  in  a  free  roller,  that  thus  in  order  to  keep  on  moving  there  is  oc- 
cafion  for  new  rollers,  or  balls,  becaufe  the  former  are  ttft  behind  by  the 
load  ;  or  it  is  necefïary  that  there  be  a  perfon  always  to  carry  forwards 
thofe  left  behind,  unlels  the  motion  of  the  load  be  circular,  and  the  load 
ink  If  all'o  of  that  form,  in  which  cafe  the  fame  balls  or  rollers  may  remain 

always  under  the  load,  and  commodioufly  carry  it,  fince  they  are  never 
left  behind.  7 

i,,  y.  -  ig.  s-  Thus  the  horizontal  circle  yJ'  revolving  about  its  centre  on  rollers,  in 
like  manner  horizontal  and  pointing  towards  the  fame  centre,  which  is  ver¬ 
tically  under  the  former  centre,  tho’  you  lay  a  great  load  on,  it  may  be 
turn  d  round,  the  rollers  themfelves  being  fo  fitted  as  always  to  keep  the 
lame  diftance  among  themfelves. 

Volutton  IS  not  only  perform’d,  when  a  firm  body  is  in  contact  with 
anot  ei,  ut  even  with  a  flexile  body,  as  when  ropes  or  chains  run  upon 
pullies  or  cylinders,  which  they  move,  and  it  matters  not,  whether  a  cir¬ 
cle  moves  under  a  line,  or  a  line  upon  a  circle;  but  the  motus  radens  would 
happen,  if  a  rope  was  to  Aide  upon  a  cylinder,  immoveable  about  its  axis ; 

for, 
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for,  thus  we  find,  that  a  remarkable  fridion  and  refiftence  arifes,  which  is 
cfpecially  augmented,  if  a  rope  be  roll’d  round  an  immoveable  cylinder: 
So  that  tms  rolling  round  being  repeated  for  fome  times,  the  motion  of  the 
rope  or  firing  is  at  length  entirely  impeded  ;  and  this  is  the  effed  of  fric¬ 
tion  :  And  he  who  in  GaliUo  devis’d  that  little  machine,  whereby  one 
might  commodioufiy  let  himfelf  down  from  on  high  by  a  rope,  made  ufe 
of  this  confideration. 

As  rollers  bear  loads  in  a  twofold  manner,  either  fo  that  like  a  wheel 
they  have  their  axis  faften’d  to  the  load,  or  fo  as  to  roll  freely  :  Thus  alio, 
pullies  are  mov’d  in  a  twofold  manner  by  ropes  and  firings  ;  for,  either 
they  have  their  middle  axis  fixt,  as  is  commonly  the  cafe,  or  free,  and 
fulpended  between  ropes,  in  which  cafe  not  only  the  fridion  about  the  axis' 
ceales,  but  alfo  the  excavated  middle  of  the  pulley  gives  place  to  other 
bodies,  as  in  a  certain  inftrument  known  to  the  more  ingenious  weavers 
for  their  tapeftry  work.  Some  alfo  fufpend  the  axis  of  the  horizontal 
wheel  from  a  chain,  where  the  axis  itfelf  does  the  part  of  a  pulley,  and 
thus  the  fridion  that  was  us’d  to  arife  from  the  incumbent  axis  ceas’d  ;  and 
this  may  be  of  fervice  in  fome  cafes.  From  thefe  things  is  underftood, 
how  fridion  may  be  remov’d  by  volution.  The  ingenious  Permit's  ma¬ 
chines  without  fridion,  which  he  exhibits  in  his  notes  on  Vitruvius ,  are 
founded  on  the  principle  of  ropes  and  cylinders,  or  pullies  •,  and  confe- 
quently,  on  the  principle  of  volution. 

The  illuftrious  Fane  Olaus  Romer,  when  at  Paris  in  the  Royal  Obferva-  ' 
tory,  formerly  eonfider’d  the  advantage  of  volution  above  the  motus  radens  ■,  [ 
for,  he  obièrv’d,-  that  the  teeth  of  wheels,  as  they  are  commonly  made, 
without  choice  of  any  figure,  move  very  awkwardly  and  incommodioufiy, 
as  they  violently  giance  upon  the  teeth  of  another  wheel  or  ruler:  He, 
therefore,  devis’d  another  figure,  by  which  one  tooth  fhould  move  on  the 
oppofite  tooth,  not  by  rafion  but  by  volution  ;  and  this  figure,  not  without 
the  aid  of  the  profcunaer  geometry,  he  found  to  be  epi cycloidal  •,  and  it 
were  to  be  wifli’d,  thar  ac  would  publifh  the  whole  method  of  this  beau¬ 
tiful  invention.  We  however  nave  what  the  celebrated  Be  la  Hire  after¬ 
wards  difcover’d  about  the  mechanical  ufe  of  the  epicycloid ,  and  fuch  con- 
fiderations  are  worthy  the  p  itting  in  pradice.  But  tho’  the  difadvantage 
is  ufually  diminilh’d  by  trie  fhortnefs  and  number  of  the  teeth  ading  toge¬ 
ther  ( which  alfo  is  the  reafon,  that  the  ftrefs  being  divided  among  manyy 
they  are  not  fo  ealily  broken  )  yet  no  fmall  degree  of  reliftence  often  re¬ 
mains  behind,  which  1«  cdefiy  obfervable  in  great  works,  as  when  by 
means  of  the  cogs  of  a  vV- 1  Tie  tongue ,  faften’d  to  a  huge  and  ponderous 
tamper,  placed  vertier  ;aid  hold  on,  and  the  {tamper  rais’d  perpen¬ 
dicularly,  and  faking  dc  tin  by  the  cog  letting  go  the  tongue,  by  the 

mrce  of  its  fall  it  it  rves  u,  ■ ;  ,  damping  of  bodies,  or  for  the  exprefiion  of 
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their  juices  :  And  here  it  is  very  ferviceable,  that  the  cogs  and  tongue ,  but 
especially  the  latter,  be  of  a  convenient  figure. 

Jlc  i-cHHor1  af  ^  he  only  remedy,  therefore,  of  friction  is  volution,  in  the  cafe  of 
Tnedy'for  tne-  fliperinceffion  •,  but  the  other  remedy  is  the  removal  of  the  fuperinceffion 
itielfi  and  this  in  great  meafure,  at  leait,  is  perform’d  by  a  crank,  and  it 
is  better  to  employ  it  both  for  durablenefs,  and  alfo  for  the  diminution  of 
fridtion  than  dented  wheels,  or  MorlancT s  oval  wheel  lor  raifing  weights, 
tho’  the  effedt  produc’d  by  a  crank  be  not  equable  (as  Morland  objedts  in 
his  mechanics ) ;  yet  this  is  fo  far  from  being  prejudicial  in  thole  cafes 
where  it  is  employ’d,  that  it  rather  has  remarkable  advantages,  as  when 
the  quantity  of  water  for  turning  the  wheel  is  fmall ;  for,  that  meafure  of 
water  is  fufficient  for  beginning  the  motion,  as  its  operation  is  alfo  fmall, 
namely,  when  a  great  portion  of  a  circle  makes  a  lmall  redtilinear  propul- 
fion  *,  in  the  mean  time  a  new  quantity  of  water  Bowing  in,  and  the  laddies 
being  fill’d,  an  impetus  is  conceiv’d,  which  at  length  is  then  alio  fufficient, 
when  in  the  progrefs  of  the  rotation  there  is  a  great  difficulty  of  propelling  ; 
but  if  the  refiftence  was  always  equal,  the  wheel  at  firft  would  not  adt,  till 
the  laddies  were  fill’d  :  It  would,  therefore,  reft  for  intervals,  which  is 
often  prejudicial.  To  prevent  the  inconveniency  from  the  obliquity  of 
the  motion  of  the  handles  or  fweeps  of  pumps,  or  the  like,  may  be  efredt- 
ed  in  various  manners,  and  is  commonly  obtain’d  from  the  length  of  the 
rods,  which  the  fweep  works,  that  there  be  no  longer  any  fenfible1  obli¬ 
quity,  when  the  motion  reaches  the  pifton  itfelf  j  but  if  the  lweeps  are 
fhort,  they  entirely  want  a  remedy. 

Many  things  may  ftill  be  ufefully  perform’d  about  cranks,  and  one  is, 
that  by  means  of  a  crank  one  wheel  may  turn  round  another,  tho’  at  a  con- 
fiderable  diftance,  without  any  cogs,  ropes,  or  the  like,  as  commonly  by 
cranks  the  rotation  only  effects  a  reciprocal  redtilinear  motion. 

rumpLmintf  9'  ^turmius  (  3°5-  °f  thefe  Mifcellanies )  gives  us  a  fcheme  of  a 

new  lort  of  pump  for  mines.  I  obferve,  fays  be ,  that  the  rods  of  common 
ri.  V.  Fig.  6 ■  pumps  are  iuipended  in  the  manner  reprefented  at  A  and  B,  where  it  ap¬ 
pears,  that  upon  working  ithe  fweep  C  D,  the  rods  A  afeend  and  the  rods 
B  delcend  yet  fo  that  the  point  of  fufpenfion  A  deferibes  an  arch  A  E, 
the  point  B,  the  arch  B  b  •,  and  confequently,  that  the  rods  are  continu¬ 
ally  work  d  backwards  and  forwards,  and  can  only  draw  obliquely  the 
pifton  alcending  perpendicularly,  and  with  how  much  labour  it  .is  done 
appears  from  the  groans  and  creaks  of  the  machine.  I,  therefore,  began 
to  think  lo  to  fufpend  the  rods  that  they  fhould  raile  the  piftons  perpen¬ 
dicularly,  as  I  was  perfuaded  that  very  great  advantage  would  thence  re¬ 
dound  to  theie  machines. 

pig.  7-  I  would  fufpend  the  iods  fr^m  the  oak-plank  MN,  fix  inches  broad  and 
foui  incncs  thick,  and  moveable  upwards  and  downwards  within  the  °toovcs 

of 


V 


of  Germany,  ëf c.  289 

0f  the  two  timbers  R  S  and  T  V  •,  thro’  this  plank  at  botli  ends  I  would 
pafs  the  crank  A  BX  by  means  of  the  oblong  Hits  PQ,  arm’d  in  fuch 
manner  with  fmooth  plates  of  brafs,  that  the  aperture  may  retain  a  length 
twice  the  radius  AB  and  a  depth  equal  the  thicknefs  of  the  crank-,  to  both 
axes  I  would  apply  the  lantern  Z  tobe  mov’d  by  the  fpur-wheel  O-,  where 
yet  we  are  to  remark,  that  it  will  oftner  happen,  that  the  radius  ol  .the 
dented  wheel  is  at  leaf!:  half  the  radius  of  the  lanterns,  which  is  here  dou¬ 
ble  :  And  at  length  I  would  place  the  iron  gudgeons  D  both  of  the  lpur 
wheel  and  lanterns,  each  of  them  on  two  brafs  truckles  C ;  and  I  would 
make  the  ratio  between  the  diameters  of  the  gudgeon  of  the  truckle  C  and 
of  the  gudgeon  D,  and  of  the  truckle  itfelf  C,  at  molt  fub triple,  Thefe 
things  thus  done,  I  fhould  not  doubt  but  the  machine  might  be.  mov’d 
without  noife,  and  with  much  lefs  force  than  the  common  fort  ufually  arc, 
and  yet  a  no  lefs  effedt  be  expedted  from  it. 


A  Medical  Differt ation  on  Camphire.  By  Chriftianus  Henricus 
Haenel,  upon  receiving  his  Degree  of  Doctor  of  Phvfc.  At 

Leyden,  Anno  1 7^  9. 

Trarjlated  from  the  Latin. 

§  1  A  MP  H  I R  E  is  a  vegetable  body,  of  a  very  penetrating  odour,  camFhire  defin’d 
cf a  pretty  flrong  tafte,  not  foluble  in  water,  folid,  endu’d  with 
fome  degree  of  tenacity,  melting  in  the  fire,  and  inflammable : 

It  is,  therefore,  defervedly  to  be  clafs’d  among  rofins,  as  having  their  mofl 
perfedt  charadbers. 

§  II.  The  following  things  confcitute  its  fpecific  difference,  whereby  it  Tts  fFedfic  di«c- 
is  diftinguifh’d  from  all  other  rofins.  By  a  gentler  degree  of  heat  than  that rcncs' 
of  boiling  hot  water,  yet  by  a  greater  than  that  of  boiling  alcohol,  pro¬ 
vided  the  camphire  be  very  pure,  it  becomes  entirely  volatile,  and  that 
indeed  in  a  folid  form,  fuch  as  it  formerly  was,  only  that  for  the  moft 
part  it  leaves  behind  a  dark  fpot,  probably,  owing  to  a  heterogeneous 
admixture:  When  fublim’d  in  clofe  vefleis  by  a  ftronger  fire,  it  alfo 
afcends  in  a  folid  form,  without  any  empyreuma  ;  when  brought  near  the 
flame,  if  the  camphire  be  very  pure,  it  hies  away  without  any,  or  but  a 
very  little  remainder-,  but  then  it  fmuts  the  bodies  laid  over  it:  It,  there¬ 
fore,  diftinguifhes  itfeif  from  the  other  rofins  of  vegetables,  1.  By  its 
peculiar  odour,  depending  on  its  proper  fpiritus  retfor,  which  is  not  exadtly 
the  fame  in  any  one  vegetable.  2.  That  ail  rofins  are  more  fixt  than  boil¬ 
ing  hot  water,  unlefs  perhaps  you  except  fome  odoriferous  bodies,  which, 
while  they  area-boiling  with  water,  let  go  in  a  fmall  quantity  their  efifen- 
tial  oil,  but  they  never  are  entirely  refolv’d  and  fublim’d  into  vapours 
(as  camphire  is)  by  pouring  boiling  hot  water  feveral  times  thereon,  or 
V  o  L.  I  O  o  abftradting 
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ab  {tract  ing  it  therefrom,  much  lefs  when  they  are  expos’d  to  fuch  a  heat 
alone.  3.  That  other  rofins,  when  diftill’d  by  a  drong  tire  in  clofe  vedels, 
do  always  yield  an  oil  •,  and  therefore,  are  alter’d  trom  their  firfl:  confif- 
tence  ;  nay  contrade  an  empy  reuma,  and  moft  of  them  alfo  depofit  a  pretty 
con  tide  rabie  coal  in  the  dittilling  veffel.  Benjamin  alone  does  in  this  refpedt 
agree  with  camph ire-,  for,  when  fublim’d  in  the  fame  manner,  it  partly 
runs  into  flaky  flowers,  and  partly  into  a  folid,  pellucid  fubiimate,  but 
yet  there  follows  a  little  oil,  and  a  coal  remains  behind :  And  thus  benja¬ 
min  itfelf  fuffers  a  remarkable  alteration,  otherwife  than  camphire  does. 
4.  All  other  rofins,  when  calcin’d  in  an  open  fire,  leave  coals  or  afhes 
behind ;  but  the  oil  differs  from  mineral  fulphur,  chiefly  in  this,  to  wit, 
that  the  latter  is  not  only  more  fixe,  but  that  fet  on  fire  it  yields  no  black 
foot,  and  befides,  difeharges  a  very  fuffocating,  acid  vapour,  under  the 
form  of  a  white  fume:  Not  to  mention,  that  the  colour,  fpecific  weight, 
and  eipecially  the  confidence,  differ 

As  camphire  flies  off  by  a  very  gentle  heat,  it  eafily  appears,  that  when 
expos’d  to  the  open  air,  its  whole  fubffance  at  length  evaporates ;  but  then, 
after  the  avolation  of  fome  part  of  it,  what  remains  behind  is  as  odorife¬ 
rous  as  before,  when  it  had  lod  none  of  its  mafs  :  It,  therefore,  differs- 
in  this,  from  other  odorous  rofins,  as  they  immediately  lofe  in  the  open 
air  their  fubtile  effential  oil  along  with  their  inherent  fpirit:  It  is,  there¬ 
fore,  proper  to  keep  camphire  in  clofe  veffels,  tho’  it  does  not  fo  foon 
evaporate,  as  is  commonly  thought,  nor  is  it  neceflfary  to  cover  it  down 
with  lintfeed,  which,  as  is  falfely  imagin’d,  dives  by  its  contiguity  to 
fix  camphire. 

It  is  diiputed  by  authors,  whether  camphire  be  a  rofin,  a  coagulated 
oil,  or  a  fal •volatile  oleofum  ;  the  lad  opinion,  as  being  entirely  abfurd,  does 
not  deferve  our  attention  ;  but  the  two  former  are  eafily  diftinguifhablc; 
for,  camphire  has,  indeed,  fome  characters,  whereby  it  didino-uifhes 
itfelf  as  well  from  other  rofins  as  from  oils  (§  II)  but  it  has  alfo  fome  cha- 
raóters,  and  thofe  the  primary  ones,  indeed,  greatly  agreeing  with  rofins 

j  *  i  .  .  d,  wnethei  any  body  be  a  rofin,  we 

confider,  whether  it  is  folid,  or  v/hether  upon  being  brought  to  the  fire  it 
runs  and  burns,  or  whether  it  will  not  diffolve  in  water  :  Now  if  fuch  a 
boGy  has  its  original  from  the  vegetable  kingdom,  it  is  call’d  a  rofin;  for,, 
a ,.  Jr°'  . s,j enominated  rofins,  have  thefe  characters.  Nor  do  thofe  that 
ditfer  in  determining,  whether  any  body  be  a  rofin,  enquire  farther  into 
the  prefence  of  a  coagulating  acid,  but  they  red  fatisfied  with  the  charac- 
ters  already  mention  d  Some  people  call  feme  mineral  bodies,  as  for 
inUnce,  mineral  fulphur  and  bitumens,  that  arc  of  the  fame  nature,  as 
has  been  mention’d,  rofins  of  the  earth. 

§  Hf  This  fpecies  of  rofin  is  brought  from  the  EaSi  Indies  and  colledfed 
there  in  various  places.  Hence  thofe  who  have  writ  the  natural  hiftory  of 

thefe 
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I  thefe  countries  affert,  that  there  is  a  fourfold  camphire,  to  wit,  i.  The 
native  camphire,  collected  in  the  ifland  of  Borneo  from  camphire-trees  in  its 
own  natural  cryftalline  glebe,  after  cutting  afunder  the  fell'd  trunks. 

2.  What  is  extracted  from  the  root  or  bark  of  the  root  of  the  Ceylon  cin¬ 
namon-tree  by  coétion  and  diftillation  along  with  water.  3.  That,  which 
is  in  the  fame  manner  obtain’d  in  different  parts  of  India  from  the  roots  of 
zedoary.  4.  And  laftly,  the  Chinefe ,  or  rather  Japonefe  camphire,  drawn 
by  fublimation  from  the  roots,  trunks,  branches  and  leaves  of  the  cam- 
phire-tree,  thrown  together  into  a  copper  full  of  water  *,  this  lad  kind  of 
camphire  is  chiefly  brought  to  Europe  in  wooden  chefcs  in  form  of  greater 
or  fmaller  maffes,  and  almoft  of  a  cineritious  colour,  generally  mixt  with 
feveral  bits  of  wood,  to  which  the  camphire  not  rais’d  by  that  fublimation 
{fill  adheres  in  greater  or  lefs  quantity.  The  three  former  forts  of  cam 
phire,  and  efpecially  that  of  Borneo  are  collected  but  in  a  fmall  quantity, 
and  only  procured  and  kept  by  the  more  curious  i  and  that  therefore,  be- 
caufe  they  are  fcarcely  brought  to  Europe  •,  and  again  it  is  not  without 
reafon  doubted,  whether  the  fecond  and  third  fpecies  may  be  call’d  true 
camphire  •,  but  we  do  not  dwell  upon  thefe. 

But,  we  defign  at  prefent  to  examine  fomewhat  more  accurately  the 
laft  fort,  to  wit,  that  óf  Japan ,  as  it  is  the  only  fort  in  our  fhops.  The 
tree,  to  which  we  owe  the  camphire,  is  like  to,  or  of  affinity  v/ith  the 
laurel,  according  to  fome  writers,  as  Hermannus ,  Breynius  and  Kampfer. 

Tournefort  calls  it  the  laurel,  as  does  alio  Linnaeus*.  If  any  one  defires  a 
fuller  account  of  the  camphire-tree  he  may  eafily  have  it  from  the  above 
cited  authors.  You  may  alfo  confult  J.  F.  Gronovius ’  Differ  tat.  inaug .  de 
hiftoria  camphor  a  at  Leyden  1*715. 

§  IV.  Hence  it  appears  (§  III)  that  camphire  is  a  native,  vegetable  pro-  Camphire  not 
duCtion;  for,  tho'  artifts  have  made  various  attempts  to  prepare  camphire  pruduciblc by  att> 
by  art,  yet  the  thing  did  not  altogether  fucceed,  tho’  it  may  be  adulte¬ 
rated  in  various  manners  •,  for,  there  are  feveral  forts  of  oil  confident  in 
the  heat  of  the  atmofphere  and  in  a  folid  form,  from  which  many  attempt 
to  prepare  artificial  camphire  *,  but  it  widely  differs  from  the  time  cam¬ 
phire,  as  in  a  dry  fire  and  in  clofe  veffels  it  is  never  fublim’d  without  a 
remainder,  an  empy reuma  and  the  lofs  of  its  confidence  ;  nor  does  fuch  fort 
of  factitious  camphire  yield  the  peculiar  odour  of  camphire,  which  depends 
on  the  fpiritus  reft  or,  by  which  it  diftinguifhes  itfelf  from  all  other 
vegetables  (§  II.  n.  1.)  as  no  fpecific  vegetable  body,  that  we  know  of 
in  nature,  can  by  art  be  produced  genuine  from  any  other  vegetable  or. 
body,  and  thus,  efpecially  the  fpiritus  reftor ,  peculiar  to  each  plant,  is 
entirely  inimitable b . 

§  V.  The  camphire,  brought  from  the  Ea ft -Indies  to  Amftcrdam,  is  carajhire  l.ow 
infected  v/ith  bits  of  wood  and  other  trafh  that  remain  after  fublimation, 

O  o  2  (§  Iff) 

Vid.  Boerhaav.  ehern.  P.  II.  p.  m.  18. 


! 


a  Vid.  ejus  Gen.  plant  338. 


2Q2 


n>*prOcef5  in  it, 


LITERARY  MEMOIRS 

(§  III)  and  for  that  rcafon  it  cannot  well  be  applied  to  the  deftin’d  ules  •, 
it,  therefore,  wants  depuration,  whereby  the  heterogeneous  bodies  may  be 
feparated  from  it.  This  depuration,  as  camphire  may  without  any  altera- 
tion  (§  II)  be  lublim’d  by  fo  gentle  a  heat,  whereby  no  body  contracts  an 
empyreuma ,  is  perform’d  by  the  moft  Ample  fublimation;  nor  is  there  any 
occafion  for  additions,  which  artifts  would  perfuade  the  ignorant  to  be 
abfolutely  neceflary.  What,  doubtlels,  gave  rife  to  this  fufpicron  was, 
that  fome  people  obferv’d  depurated  camphire  fold  in  folid  pellucid  pieces ; 
fince  they  themfelves  have  obtain’d  camphire,  fublim’d  in  the  form  of 
flowers,  as  they  were  ignorant  of  the  due  degree  of  fire  which  mutt  be 
carefully  obferv’d  here,  as  alio  of  the  juft  bignefs  and  figure  of  the  vjeflelsf 
But  the  whole  matter  comes  to  this  ;  if  camphire  be  fo  fublim’d,  that  there 
be  applied  a  gentler  fire  or  a  fomewhat  taller  veflfel,  and  hence  remaining 
always  colder  a-top,  all  of  it  attends  in  form  of  veiy  white,  fhjning, 
flaky  flowers-,  but  if  it  be  fublim’d  in  alow,  fpheroidical  veflel  with°a 
narrow  neck,  not  above  a  few  inches  high,  with  fo  ftrong  a  heat  that  the 
upper  part  of  the  veflel  be  fo  hot  as  may  make  the  camphire  juft  ready  to 
run;  but  in  the  mean  time  care  be  taken  not  to  flop  the  orifice  nor  to 
apply  too  ftrong  a  fire;  and  if  this  laid  fhould  be  the  cafe,  the  fire  to  be 
lellen  d,  and  the  orifice  to  be  open’d  by  means  of  an  iron-wire,  thruft  in 
at  times;  the  lublim’d  and  half  melted  camphire  concretes  into  a  folid 
cake  of  a  cryftaUme  tranfparency ;  but  this  you  fhall  not  obtain,  without 
chufing  fuch  a  veflel  and  obferving  the  above  degree  of  heat.  But  if  it 

happen,  that  the  camphire  is  very  much  infedbed  with  any  oil,  it  mav  be 

feparated  by  the  addition  of  a  little  chalk,  exaftly  in  the  manner  as 
volatile  alcahne  fairs  arc  by  chalk  depurated  from  their  oil c . 

.  S  VL  The  camphire,  thus  depurated,  is  call’d  refin’d;  the  procefs 
itlelf,  as  it  is  now  manag’d  at  Ai nflerdam,  and  as  it  was  formerly  done  at 
/«w«,  !S nearly  m ‘he  foUowiiig  manner:  They  beat  the  crude  camphire 
n •  4-)  aft^;  throwing  away  the  larger  bits  of  wood,  into  a  <mofs 
powder,  and  paffing  it  thro’  a  fieve  with  wider  holts,  they  ftparate°  the 
-aiger  pieces.  Of  this  powder  they  put  about  two  pounds  and  a  half  into  a 
glafs-veffel,  hke  a  flat  fpheroidal  phial,  fumiih'd  with  a  narrow  need 
ome  inches  high;  the  furnaces  are  built  in  a  fpacious,  high  building 
,  a  Stanary,  io  as  that  the  fides  of  the  furnaces  be  join’d  to  each  othe?; 
their  exterior  compafs  is  about  two  foot,  each  of  them  is  furnifh’d  with  a- 
balnewn  arena forwards  there  are  apertures  made  for  putting  in  the  fuel 
and  clearing  away  the  allies ;  and  in  thefe  balnea  they  put  fand  to  the 
^  eight  of  fome  inenes,  into  which  they  immediately  put  the  veflels  con- 

iour  thls  rcaibn>  namely  that  the  alteration  happen- 
in  to  the  camphire  within  may  be  obferv’d:  Then  fuch  a  deoree  of  fire 

-s  for  fome  hours  fupphed,  that  the  camphire  may  run  hke  wat°er,  and  its 
7  Vid.  Boerhaav.  ehem.  P.  Ili  p.. 366-  humidity 
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humidity  exhale,  the  neck  of  the  veflel  being  for  this  purpofe  open  :  Rut 
left  the  humidity  fhould  apply  itfelf  in  dewy  drops  to  the  upper  and  colder 
part  of  the  veflel,  which  falling  back  again  would  crack  the  veflel,  there 
are  laid  on  round  pieces  of  cloth,  and  that  threefold,  with  a  round  hole  in 
the  middle  for  tranfmitting  the  neck  of  the  veflel:  Thefe  round  pieces  of 
cloth  are  of  fuch  a  depth  as  to  cover  almoft  half  the  veflel,  by  which  means 
its  upper  part  is  fo  ftrongly  heated,  that  the  watery  vapours  can  in  nowife 
be  coagulated,  but  forced  cut  for  the  fame  reafon  •,  nor  can  the  camphire 
apply  itfelf  there,  but  being  diflolv’d  by  the  ftronger  heat,  it  either  flows 
back  again  or  is  forced  upwards ;  for,  till  all  the  humidity  is  exhal’d,  the 
camphire  never  concretes  into  a  pellucid  and  folid  cake  :  But  when  a  deal 
of  camphire  exhales  at  the  fame  time,  they  lay  on  a  conical  aludul ,  made 
of  filtring  paper,  to  which  the  flowers  of  the  camphire  adhere:  The  fire 
thus  continued  for  fome  hours,  is  brought  lower,  and  the  aludul,  together 
with  the  cloths  is  removed,  and  inftead  thereof  a  like  perforated  difh  n 
applied,  whereby  it  happens,  that  the  camphire,  which  is  fublim’d,  may 
accrete  to  this  part  of  the  veflel,  as  being  then  fomewhat  cooler,  yet  ftill 
fo  hot,  that  the  camphire-particles  beginning  to  melt  may  run  into  one 
folid  pellucid  mafs  ;  the  veflel  in  the  mean  time  is  cover’d  with  an  inverted 
cone  of  paper  to  hinder  its  free  exhalation,  the  fire  is  again  heighten’d,  yer 
moderately,  till  the  whole  is  fublim’d,  leaving  the  dirt  behind  at  the 
bottom :  But  as  the  orifice  of  the  phial  may  be  quite  flopp’d  up  by  the 
flowers,  they  keep  it  always  open  by  thrufting  in  an  iron  rod,  whereby 
the  flowers  are  thrown  to  the  bottom;  if  they  do  not  mind  to  do  this, 
the  veflcls  burft,  and  that  not  without  fome  hazard.  The  veflels  are  taken 
off  the  furnaces,  after  cooling  of  themfelves  they  are  broken,  and  the 
camphire  taken  out  in  form  of  a  cake  ;  and  the  flowers,  which  accreted  to 
its  internal  furface,  together  with  a  part  of  the  fublimate,  are  cut  off  with 
a  knife  and  relerv’d  for  another  operation.  Thus  they  have  a  cryftalline 
cake  of  camphire,  perforated  in  the  middle :  And  herein  confifts  the 
whole  prccefs  recited  (§  V)  Now  let  us  fee  what  habitude  camphire  has  to 
fome  of  the  principal  menfiruum’ s. 

§  VII.  Camphire  is  diflolv’d  by  alcohol,  and  that  in  a  greater  quantity  The  i 
the  more  concentrated  the  alcohol  is  •,  but  in  a  lefs,  the  more  diluted  it  is.  ca.mi. 
The greateft  quantity  of  camphire  diflblving  in  alcohol  is  almoft  equal  the 
quantity  of  alcohol;  the  folution  itfelf  is  very  much  promoted  by  heat; 
there  is  again  a  deal  of  camphire  extracted  from  the  folution  when  cold, 
by  pouring  on  water  ;  and  in  proportion  to  the  quantity  thereof,  a  pro¬ 
portionable  quantity  of  camphire  is  precipitated :  The  abftrabted  fpirit,  as 
it  is  mere  volatile  than  camphire,  (§  II)  carries  along  with  it,  it  is  true, 
fome  of  the  camphire,  but  it  leaves  the  greateft  part  of  it  at  the  bottom  of 
the  veflel,  which  is  fublim’d  apart.  Such  a  weakened  fpirit,  therefore, 
or  even  if  but  a  little  be  diflolv’d  in  alcohol,  may  eafily  be  mixt  with 

almoft- 
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al  mod  an  equal  quantity  of  water,  in  regard  common  fpirit  of  wine  is  no- 
thing  other  than  alcohol  mixt  with  water,  only  that  there  is  lefs  acid  in  the 
alcohol ;  if  alfo  by  pouring  v/ater  to  it,  the  lbiution  Ihould  become  turbid, 
this  muddinefs  foon  dilappears  again.  There  is,  therefore,  no  occafion  to 
diftil  from  a  retort,  with  an  addition  of  fait  of  tartar,  the  alcohol  faturated 
with  the  camphire,  if  you  want  a  fpirit  of  camphire,  diluted  with  fome  j 
water. 

Alcohol  is  very  eafily  prepar’d  with  very  dry  pot-afh,  moderately  hot, 
if  one  third  of  thefe  be  d igelte d  for  fome  hours  with  fpirit  of  wine,  and  I 
then  decanting  the  fpirit  from  the  fubfiding  alcaline  folution,  another  and  j 
that  a  lefs  portion  of  dry,  warm  fait  be  added,  with  which  being  digefted  j 
for  24  hours  it  becomes  entirely  dephiegmated,  all  the  acid  being  abforb’d  ' 
by  the  fixt  alcali :  But  becaule  fome  neutral  fait,  produc’d  from  the  vege¬ 
table  acid  and  fixt  alcali,  is  dilfolv’d  in  iuch  alcohol,  in  fome  cafes  it  is  pro-  < 
per  to  rectify  it.  1  he  fame  alcohol  may  be  produced  with  common  fait 
in  the  like  manner,  but  with  greater  exadtnels ;  to  wit,  if  common  fpirit  of  ■ 
v/ine  is  by  a  bath-heat  gently  brought  over  thro5  a  very  tall  worm,  there  1 
remains  a  certain  portion  of  phlegm,  which  in  iuch  an  apparatus  no  longer 
alcends :  The  fpirit  produced  is  by  the  like  treatment  twice  digefted  with 
an  equal  portion  of  common  fait,  very  hot,  and  abftradled  to  -if ;  and  thus  1 

we  have  a  very  pure  alcohol,  far  preferable  to  that  procured  with  fixt 
alcali. 


§  \  III.  Oil  of  vitriol,  if  in  a  certain  refpeft  you  except  mineral  fulphur, 
diffolve*)  all  inflammable  bodies,  and  at  the  fame  time  it  puts  on  a  yellow 
colour;  if  in  a  greater  quantity,  a  red;  and  in  fine,  a  dingy  and  black  co- 
lour  ;  for,  the  pureft  oil  of  vitriol,  highly  concentrated,  is  by  no  means 
of  a  yellow,  dingy  or  dark  colour,  but  limpid  like  water,  and  colour- 
lefs:  ^  d  here  happens  the  fame  change  of  colour,  if  this  acid  dififolve 
camphire,  and  there  ftrikes  out  at  the  fame  time  a  quite  different  odour 
from  what  camphire  ufuaily  gives,  to  wit,  a  fetid,  bituminous  fmell, 
mixt  with  a  fulphureous  acid ;  if  the  lbiution  is  heated,  there  afcends  a 
penetrating,  volatile,  fulphureous  fpirit,  not  unlike  oil  of  amber  in  odour. 

amplnre  is  precipitated  from  oil  of  vitriol  by  water,  and  returns  to  its  na¬ 
tui  al  itate;  the  fame  precipitation  happens  by  the  addition  of  alcali’s,  as 
they  very  ftrongly  abforb  the  acid  of  vitriol.  At  length  by  fublimation  in 
a  it  long  hie,  the  camphire  itfelf  is  in  part  recover’d,  but  at  the  bottom 
o-  the  veficl  there  remains  a  fpongy  coal,  which  by  too  great  a  degree  of 

wU|!°inetlmeS  fl(°<t-h,S  fnd  meds  over  the  diltilling  vefTel,  and  fpoils  the 
If  n  li  "pintS0f  ^  Paur  andaium,  as  they  differ  not  from  oil  of  vitriol, 
.•  ^l‘f  y  co^centfatec„  entirely  exhibit  the  fam t  phenomena.  The  quan- 

‘‘ L  tf  amphff ’  r°-ub|eino>*  of  vitriol,  does  in  the  cold  fometimes  ex¬ 
ceed  the  quantity  o f  the  oil ,  but  by  the  accefficn  of  heat  an  incredible 


quan-  |i 
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quantity  of  camphire  melted  along  with  the  oil  cf  vitric!,  runs  into  a 
I  thick,  dingy  bitumen. 

Oil  of  vitriol,  produced  by  the  mod  violent  diftillation,  is  rectified,  if 
lit  be  again  diftill’d  from  a  fmall  gkfs-retort  in  a  fand-heat,  in  fuch  man¬ 
ner,  that  in  a  minute  of  time  about  15  drops  may  fall,  which  will  be  a 
I  fomewhat  acid  fpirit,  and  fometimes  if  the  oil  be  frefh,  a  iulphureous,  vo¬ 
latile,  penetrating  fpirit :  It  is  diftinguifh’d  by  the  dewy  drops  appearing  on 
I  the  fides  of  the  veflels,  till  at  length  thick  veins,  counterfeiting  oil,  come 
\  over  along  with  a  thick  grey  vapour ;  and  the  drops,  which  are  fmaller 
I  than  the  preceeding,  as  they  fall  into  the  recipient  to  the  former  fpirit, 

I kaufe  a  hilling  like  that  of  a  burning  coal  thrown  into  it.  After  this  the 
Ireceiver  is  removed,  and  another  hung  on,  and  that  very  dry  and  of  a  mo¬ 
derate  fize  j  here  there  is  no  occafion  for  luting  too  clofe  the  junctures  of 
■the  veflels.  Thus  a  very  ponderous,  limpid,  and  colourlefs  oil  of  vitriol 
Icomes  over,  whofe  firft  drops  are  as  generous  as  the  laft. 

§  IX.  A  weak,  diluted,  vegetable  acid  leaves  camphire  almoft  entirely 
luntouch’d  •,  but  yet  that  acid,  concentrated  by  rectification,  yet  more  by 
Icold,  and  molt  of  all  by  copper  and  a  fixt  alcali,  diflblves  the  more  of  the 
icamphire,  the  more  concentrated  the  acid  is :  But  the  weight  of  vinegar 
jdoes  fome  number  of  times  exceed  that  of  the  camphire,  diffolv’d  in  highly 
j (concentrated  vinegar:  The  folution  at  the  fame  time  is  render’d  fo  light, 
fithat  tho’  in  the  beginning  of  the  folution  the  camphire  floated,  yet  when 
(thrown  in  towards  the  end  it  finks :  The  folution  expos’d  to  a  moderate 
I  heat  is  render’d  highly  faturated,  and  then  after  it  is  cold,  a  conflderable 
part  of  the  camphire  again  feparates  in  a  flaky  form.  It  is  again  precipi¬ 
tated  without  any  alteration,  by  pouring  on  water ;  nay,  even  by  abfor- 
bents:  By  fublimation  and  diftillation  it  may  again  in  part  be  feparated.. 
When  the  greateft  part  of  the  camphire,  after  the  humidity  along  with  the 
acid  is  abftraCted,  remains  behind,  it  is  at  laft  fublim’d  apart  •,  but  the 
other  part,  forced  off  along  with  the  acid,  remains  difiolv’d  at  the  bottom 
of  the  recipient. 

For  this  experiment  the  moft  concentrated  vinegar  by  means  of  verdi- 
j  greafe  fhould  be  procur’d  :  The  verdigreafe  is  diffolv’d  in  difbill’d  vinegar, 
hltred,  and  by  repeated  evaporations  reduced  to  cryftals,  call’d  cryftals  of 
verdigreafe  :  Thefe,  well  dried  with  a  moderate  heat,  are  firft  urged  by  a 
gentle  fand-heat  in  a  glafs- retort,  and  thus  the  phlegm  comes  over  in  dewy 
I  drops,  without  any  vifible  vapour,  till  upon  heightening  the  fire,  the  va- 
I  pour  begins  to  appear  denfe  and  white;  then  the  receiver  is  fhifted,  and 
another  very  dry  one  is  applied;  the  fire  is  gradually  heightened,  till  the 
I  ponderous,  white  vapours,  and  the  oily  veins,  are  no  longer  feen.  This 
will  be  a  very  fharp  vinegar,  which  neither  the  tongue  nor  nofe  can  bear ; 

I  but  as  it  partakes  of  much  copper,  it  muft  be  rectified  by  repeated  diftil¬ 
lation  ;  it  is  call’d  Zwcelffer' s  vinegar.  Vinegar  in  like  manner  is  faturated 
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with  fixt  alcali,  and  infpiftated  to  drynefs,  in  order  thence  to  procure  the 
lolid  tartar  us  regentratus  and  afterwards  it  is  again  brought  over  by  dif- 
•tiUation  from  a  retort,  gently  pouring  on  highly  concentrated  oil  of  vitriol: 
And  thus  there  is  obtain’d  the  fharpeft  vinegar,  call’d  acetum  radicatum. 
Obferve  here  the  fallowing  precautions,  that  both  the  recipient  and  fand- 
heat  be  tepid,  that  the  oil  of  vitriol  be  put  in  by  drops,  and  that  at  firfta 
very  gentle  degree  of  fire  be  applied,  afterwards  to  be  gradually  heighten’d  •, 
for,  thefe  highly  acid  vapours,  and  of  a  milky  colour,  do  fuddenly  burft 
out  with  incredible  violence  •,  and  there  is  the  greateft  danger  in  this  ope¬ 
ration,  left  the  retort,  on  account  of  the  great  degree  of  heat,  fihould  burft. 

§  X.  The  more  concentrated  fpirit  of  nitre  is,  the  more  camphire  it  dif- 
folves  into  an  oily  liquamen :  In  this  manner,  indeed,  that  the  fame  quan¬ 
tity  of  acid  diftolves  a  larger  quantity  of  camphire,  the  lefs  it  is  diluted 
with  water:  While  this  folution  happens,  the  fuperfiuous  water,  united 
with  the  acid,  is  forced  out  of  the  fpirit  of  nitre,  and  remains  behind  at  the 
bottom-,  but  the  acid  conjoin’d  with  the  camphire  boats  a-top:  Hence  the 
lefs  phlegm  there  is  in  the  fpirit  of  nitre,  the  fmaller  is  the  mafs  which  is 
collected  at  the  bottom  of  the  veftel  but  the  more  there  is  of  it,  the  mafs 
is  alfo  the  greater.  If  fpirit  of  nitre  be  highly  concentrated,  all  of  the 
fpirit  is  receiv’d  by  the  camphire,  without  the  expulfion  of  the  aqueous 
acidulous  particles  that  lodge  below.  Hence  it  appears,  that  a  conlidera- 
ble  portion  of  water,  and  that  in  a  certain  and  determinate  quantity,  enters 
into  the  folution  of  camphire  by  fpirit  of  nitre,  and  dilutes  it  without  pre¬ 
cipitation for,  highly  concentrated  fpirit  of  nitre,  digefted  in  a  dole  veftel 
along  with  camphire,  penetrates  it,  indeed,  but  does  not  convert  it  into 
fo  thin  an  oil  and  rather  gives  it  a  thick,  turpentine  confidence.  If  to 
this  you  add  fome  drops  of  water,  the  camphire  feems,  indeed,  to  fepa- 
rate  from  the  acid  in  form  of  flakes ;  but  after  that  the  water  is  by  fhaking 
equally  divided,  the  camphire  forc’d  out  is  again  very  quickly  diflfolv’d. 
If  you  proceed  cautioufiy  to  drop  in  the  water,  the  folution  is  at  length 
diluted  like  a  thin  oil :  If  at  length  you  drop  in  more  water,  not  only  fome 
little  part  of  the  camphire  is  feparated  (and  it  is  only  to  be  diluted  by  the 
addition  of  more  acid,  or  even  by  the  application  of  heat)  but  alfo  by 
Handing  a  few  hours,  if  there  is  a  fufticient  quantity  of  acid  therein,  a 
molecula  of  acidulous  water  begins  to  colledt  at  the  bottom  ;  and  this  water 
is  almoft  equal  to  weak  fpirit  of  nitre.  Some  fmall  part,  therefore,  of  the 
acid  is  fo  firmly  detain  d  by  the  water,  that  the  camphire  cannot  abforb  it. 
On  the  contrary,  the  water  of  camphire,  diflolv’d  by  an  acid,  attracts  flieh 
a  poition  of  the  acid,  as  is  requifite  for  its  faturation  to  a  certain  degree, 
and  not  a  greater  portion.  Hence  it  happens,  that  water  pour’d  on  the 
folution  of  campmre  with  the  acid  of  nitre,  ltr.kes  out  the  camphire,  and 
as  the  water  ablou.s  only  a  certain  portion  of  the  acid,  we.eafily  Gather, 


one  drop  cl  water  does  not  ftrike  out  ail  the  camphire, 


but  a  certain  part 
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of  it  only  :  And  this,  indeed,  is  not  only  to  be  remark’d  about  the  folution 
with  fpirit  of  nitre,  but  likewife  about  other  folutions.  If  any  one  knows 
how  to  temper  the  fpirit  of  nitre  in  fuch  manner,  as  not  to  be  too  much 
concentrated,  nor  yet  too  weak,  12  times  at  leaft,  nay,  16  times  the 
quantity  ofcamphire  is  diffolv’d,  and  then  little  or  no  liquid  is  collected 
at  the  bottom  •,  nor  yet  is  the  folution  too  thick.  If  to  this  folution  you 
add  bodies  that  very  ftrongly  abforb  the  ^cid  of  nitre,  the  camphire  is  pre¬ 
cipitated;  and  hence  alfo  by  metals,  and  their  purer  folutions:  But  then 
it  is  neceffary,  that  the  fpirit  of  nitre,  which  holds  the  camphire  diffolv’d, 
be  not  too  much  concentrated,  and  the  weaker  fpirit  lodge  at  the  bottom 
efpecially  ;  becaufe  in  a  too  ftrong  fpirit  fome  metals,  as  for  inftance,  filver, 
are  lefs  readily  diffolv’d»  Camphire,  when  precipitated  by  abforbents,  or 
by  water,  or  rais’d  by  fublimation,  where  a  coal  not  unlike  that  (  §  VIII. ) 
remains  in  the  veffel,  is  found  entirely  unchanged. 

The  beft  fpirit  of  nitre  is  by  folution  got  from  nitre,  adding  a  very 
little  quantity  of  fixt  alcali  and  quick-lime,  depurated  by  digeftion,  filtra¬ 
tion,  evaporation,  and  a  careful  cryftallization.  This  depuration  is  chiefly 
made  for  leparating  the  common  fait  that  lies  conceal’d  in  almoft  all  nitre. 
The  cry ftals  of  the  firft  evaporation,  well  dried  and  comminuted  by  fuch 
a  degree  of  heat,  as  almoft  to  run,  are  diftill’d  from  a  retort  along  with  -f 
of  oil  of  vitriol,  and  that  in  the  fame  manner  as  acetum  radicatum  ( §  IX. 
Schol. )  only  that  here  the  recipient  be  kept  as  cold  as  may  be.  You  will 
obtain  a  very  ftrong  fpirit,  of  a  golden  colour,  and  even  in  the  greateft  de¬ 
gree  of  cold  burfting  out  into  very  denfe  fumes;  it  is  to  be  kept  in  a  veffel 
with  a  very  clofe  glafs-ftopper ;  and  the  veffel  is  feldom  to  be  open’d ;  and 
when  open’d  to  be  again  very  nimbly  flopp’d,  otherwife  the  belt  and  moll 
concentrated  acid  of  the  nitre  foon  flies  oft;  and  not  only  the  fpirit  remains 
weaker,  but  even  at  the  fame  time,  efpecially  if  the  air  be  moift,  much 
phlegm  infinuates  into  it:  Whence,  at  length,  it  becomes  more  dilute  in 
its  colour,  and  weaker.  The  fame  thing  holds  of  any  concentrated  acids, 
and  if  their  beft  part  does  not  fly  off,  on  account  of  their  fixity,  as  in  oil 
of  vitriol ;  yet  in  a  fhort  time  they  contradi  humidity :  And  hence  the  dif¬ 
ferent  experiments  made  with  fuch  fpirits  do  not  fucceed,  namely,  in  fuch 
where  a  highly  concentrated  acid  is  requir’d. 

§  XI.  The  ftrongeft  fpirit  of  fait,  prepar’d  in  the  fame  manner  as  fpirit 
of  nitre  (  §  X.  Schol. )  and  as  acetum  radicatum  ( §  IX.  Schol. )  does  here  dif- 
tinguifh  itfelf  entirely  from  all  other  acids  ;  for,  neither  concentrated  nor 
diluted,  nor  by  any  degree  of  heat,  does  it  receive  camphire  into  itfelf,  tho’ 
it  precipitate  it  from  other  acid  fpirits,  as  alfo  from  fpirit  of  wine  itfelf. 

§  XII.  The  acid  fpirits  of  nitre,  vitriol  and  vinegar,  dulcified  by  alcohol, 
very  readily  diflolve  a  great  deal  of  camphire,  and  that  the  more,  the 
more  acid  predominates  in  them. 
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*XIII.  Saline  liquors  per  deliquium-,  or  their  common  Solutions,  alcaline 
and  neutral,  both  fixt  or  femi-fixt,  diffolve  not  camphire,  excepting  the 
liquor  ol  tartarus  regeneratus ,  and  of  fern i- volatile,  neutial  fait,  prepar  d 
from  vinegar  and  volatile  alcali  •,  for,  as  being  purer  they  give  fome  ingrefs 
to  the  camphire,  a  confiderable  portion  of  whicn  may,  notwitnftandiag, 
if  requir’d,  be  mixt  by  means  of  the  concentiated  ipmt  ol  vinegar  (  §  IX.. 

Schol. )  previoufiy  faturated  with  camphire. 

§  XIV.  Oils  both  diftill’d  and  exprefs’d  diffolve  camphire,  but  not  fo 
readily  without  a  confiderable  degree  of  heat,  and  that  not  much  inferior 
to  that  of  boiling  hot  water.  Hence  fuch  a  folution  is  beft  perform’d  in  a 
bolt-head. 

§  XV.  We  are  in  the  laft  place  to  remark,  that  camphire  refills  the  cor¬ 
ruption  both  of  animals  and  vegetables ;  fo  that  hence  almoft  all  rofins  and 
gum-rofins  ferve  for  embalming,  as  appears  from  the  repofitories  of  natural 
curiofities. 

its  medical  ef-  §  XVI.  As  the  nature  and  habitude  of  camphire,  with  refpedt  to  men- 
man  body^  and  ftruum’s,  fufficiently  appears  from  what  has  been  faid :  Let  us  now  confi- 
the  vanity  of  e*:  der  its  medical  effedfs  upon  applying  it  to  the  body.  But  in  regard  moft 
lefts  of  medicines  phyftcians  do  now-a-days  almoft  always  undertake  to  explain  the  powers  of 
by  mechames.  mecjjc}nes  from  mechanical  and  phyfical  laws,  and  as  they  look  for  fuch 

demonftrations  in  medical  writings,  I  ought  at  the  very  entrance  to  hint 
to  the  reader,  that  as  I  am  convinc’d  of  the  vanity  of  thefe  explanations, 
and  the  unfeafonable  application  of  mechanical  laws  to  medicines,  at  leaft 
moft  of  them,  fo  I  fhall  not  advance  one  word  that  may  feem  to  favour  of 
fuch  principles :  And  I  believe  any  one  will  eafily  come  into  my  opinion,  if 
he  confiders,  i .  The  incomprehenfible  fmallnels  of  the  ultimate  parts  of 
any  body,  which  are  not  difcoverable  even  by  the  beft  microfcope ;  I 
mean  thole  very  fmall  parts  which  the  fchools  call  fimilar,  any  one  of  which 
ftill  conftitutes  the  fame  body  •,  but  which,  after  a  farther  divifton,  have  np 
.longer  the  nature  of  the  body  of  which  they  are  parts,  but  conftitute  dif¬ 
ferent  heterogeneous  principles,  from  whofe  mixture  the  body  was  before 
made  up.  The  fchools  have  call’d  thefe  the  conftituent  parts.  2.  That 
one  and  the  lame  effedt  is  often  produced  by  very  different  caufes.  3.  That 
we  have  no  fure  principle,  from  which  we  may  with  certainty  determine 
any  thing  about  the  figure  of  mixts.  4.  That  the  mechanical  properties  of 
bodies  alone,  as  their  figure,  hardnefs,  denfity,  and  lpecific  gravity,  are 
in  no  manner  fufficient  to  produce  fome  effects  •,  but  that  befides,  there  is 
requir’d  a  determinate  motion  in  refpedt  of  direction  and  power,  whereby 
bodies  may  produce  their  adlions :  This  moving  force  immediately  mani- 
fefts  itlelf,  as  foon  as  two  bodies  are  mutually  applied  to  each  other,  and 
by  naturalifts  call’d  the  vis  infita ,  and  relatively  conftder’d  as  to  the  bodies; 
applied,  it  difeovers  itfelf  by  different  effedts.  Now  this  force  fhould  be 
diftindtly  underftood  by  thofe  who  attempt  mechanically  to  explain  the 
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menftrual  action  of  mixts.  But  pray  whence  is  it  known  ?  Let  a  perfon 
take  any  one  of  the  modern  fyftems,  and  he  will  lee,  provided  he  is  not 
involv’d  in  preconceiv’d  opinions,  that  he  muft  either  have  recourfe  to 
hypothefes,  or  that  the  vis  in  fit  a  of  bodies  remains  always  conceal’d 
from  our  eyes  ;  nor  will  it  be  certain  that  there  is  l'uch  a  vis  but  by  expe¬ 
rience.  Again,  if  one,  moreover,  ccnfiders  that  the  ftrudlure  and  condi¬ 
tions  of  the  human  body  differ  very  much,  that  its  nature  or  the  effence  of 
its  ultimate  parts,  both  folid  and  fluid,  are  not  thoroughly  known  to  us ; 
and  hence,  that  from  the  various  application  of  the  fame  medicine  quite 
different  effects  do  arife,  lam  of  opinion,  he  will  not  doubt,  but  that  the 
powers  of  medicines  are  almoft  always  to  be  determin’d  from  experience 
alone.  As  we  fhall,  therefore,  endeavour  to  explain  the  efte&s  of  cam- 
phire,  we  fhall  go  merely  upon  experiments  and  obfervations,  and  the  con- 
iequences  that  by  juft  reafoning  may  be  hence  deduced.  But  that  the  whole 
may  appear  the  more  clearly,  we  fhall  premile  fofne  general  things. 

§XVII.  Upon  increafing  the  motion  of  the  humours  of  our  body  cer- Asaprearsby  itt. 
tain  effedls  immediately  arife,  to  wit,  the  reciprocal  adtion  of  the  humours  ll*'nces> 
and  veffels  upon  one  another,  as  alfo  a  ftronger  attrition  of  the  humours 
among  themfelves -,  and  hence  a  change  in  all  the  fecretions  and  excretions, 
and  confequently,  in  the  whole  body.  That  this  happens,  in  proportion 
to  the  increaie  of  the  motion,  appears  of  itfelf.  Now  let  there  be,  1.  A 
body  fomewhat  ftronger  and  more  rigid  •,  let  the  humours  be  acrid,  and 
neither  fo  moveable,  or  let  them  be  affedled  with  any  other  morbid  difpo- 
fition  :  In  fine,  let  this  quicker  and  ftronger  motion  of  the  humours  conti¬ 
nue  a  little  longer,  in  a  lhort  time  every  thing  will  be  much  chang’d  from 
its  natural  ftate  *,  the  attrition  will  perpetually  increafe,  heat  arife,  the  blood, 
after  diffi patin g  the  more  liquid  part,  be  dried  up,  an  inflammatory  fizynefs 
arife,  together  with  the  obftrudtion,  defttudlion  and  inflammation  of  the 
fmalleft  veffels,  a  beginning  corruption,  and  all  thofe  confequences  we 
learn  from  pathology.  But  2.  Let  the  body  be  of  a  loofier  texture,  and  at 
the  fame  time  let  there  be  a  fufficient  quantity  of  mild  and  pretty  movea¬ 
ble  humours,  tho’  the  quicker  motion  may  continue  for  fome  time,  there 
will  fcarce  be  any  fenfible  alterations  obferv’d  •,  nay,  very  often  healtn  will 
be  thereby  very  much  improv’d  for,  as  the  veffels  and  humours  are  more 
ftrongly  agitated,  there  is  not  only  a  caufe  producing  a  ftronger  fibre,  but 
alfo  upon  increafing  the  fecretions  and  excretions,  fo  far  as  they  depend  on 
an  intenfer  degree  of  circulation,  crudities  and  obftrudtions,  which  are  pro¬ 
bably  prefent  in  the  body,  are  concodted  and  diffolv’d,  and  they  are  either 
excern’d  by  the  proper  outlets,  or  affimilated  with  the  found  mafs.  Hence 
it  appears,  that  in  different  bodies,  different  eftedts  may  be  owing  to  the 
famejcaufe. 

§ 'XVIII.  A  quicker  circulation  of  the  blood  is  known  from  the  number  of 
pulles-,  but  from  a  quicker  circulation  all  the  founder  phyficians  agree,  that 
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there  is  a  fever:  As,  therefore,  a  fever  confifts  in  an  increas’d  circulation, 
what  holds  as  to  this,  Will  alfo  hold  as  to  a  fever-,  a  fever,  therefore,  will 
produce  the  fame  effects  ( §  XVII. ) :  Befides,  whatever  caufes  a  quicker 
circulation,  caufes  a  fever  and  its  effeds  ( ibid )  -,  but  there  are  medicines, 
call’d  ftimulating,  which  caufe  a  quicker  circulation  they  will,  therefore, 
alfo  produce  a  fever  and  the  ’forefaid  effeds. 

§  XIX.  All  vegetable  bodies,  efpecially  the  inflammable,  which  have  a 
ftrong  odour  or  talie,  and  chiefly  fuch  as  have  both  at  once,  being  applied 
to  the  human  body,  are  found  to  affed  the  nerves,  rouze  the  ipirits, 
heighten  the  ofcillatory  or  contradile  force  of  the  fibres,  and  hence  the 
motion  of  the  humours,  both  in  a  part  and  in  the  whole  bodyd.  And 
experience  fhews,  that  thefe  things  happen  in  proportion  to  the  quantity 
applied  to  the  body. 

Tho’  here  I  have  faid,  that  all  vegetables,  that  are  very  odorous  and 
fapid,  produce  and  increale  the  motion  of  the  humours;  and  that  hence 
alterations  happen,  as  appears  from  what  was  faid  above:  Yet  you  mufl 
not  imagine,  that,  therefore,  all  infipid  and  inodorous  bodies  are  excluded,, 
or  to  be  reckon’d  inadive  ;  for,  the  contrary  appears  from  many  bodies  of, 
the  three  kingdoms:  As  to  the  vegetable  kingdom  this  appears  from  the 
root  of  black  hellebore,  the  cicuta  aquatica  of  Gefner ,  the  deadly  night- 
fhade,  £dV.e  As  to  the  animal  kingdom,,  fome  animal  poifons  affirm  the 
fame  thing:  From  the  mineral  kingdom  let  us  take  arfenic  and  glafs  of 
antimony,  which  are  bodies  entirely  infipid  and  inodorous  in  the  heat  of 
the  atmofphere,  and  yet  when  taken  into  the  body,  they  are  highly  mortal, 
poifons. 

§  XX.  As  therefore  vegetables  ( §  XIX. )  by  affeding  the  nerves  and 
ftimulating  the  fibres,  caufe  a  brifker  circulation  ( ibid.)  excite  a  fever 
(§  XVIII. )  and  its  effeds  ( §  XVII. )  they  are,  therefore,  referable  to  the 
clafs  of  ftimulating  medicines  (  §  XVIII.  ). 

§  XXI,  Camphire  is  a  vegetable  body,  inflammable,  and  of  a  penetrating 
tafle  and  odour  (  §  I.  &  coroll.  §  II. )  applied,  therefore,  to  the  human  body” 
it  excites  the  circulatory  motion  of  the  humours  (§XIX.)it,  therefore 
produces  a  fever  and  its  effeds  (§  XVII,  XVIII. )  it  is,  therefore,  to  be 
clafs’d  with  ftimulants  (  §  XVIII,  XX.  ) f. 

Now  let  the  reader  confider,  that  camphire  ( otherwife  than  other  bodies- 
of  the  fame  kind,  both  natural  and  faditious)  is  all  of  it  very  odorous  and 
tepid  (§11.  cor.ol.)  and  he  will  no  longer  doubt  of  the  truth  of  thisaffertion.. 
from  many  of  thofe  bodies,  if  not  from  all  of  them,  an  adive  principle 
may  be  eafily  feparated  ( ibid. )  the  remainder  being  more  inadive  in  refped 
to  the  human  body:  And  when  thefe  are  for  a  long  time  expos’d  to  the 
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open  air,  that  adive  principle  exhales,  and  the  remainder  is  found  more 
inactive  and  more  fixt  (  ibid.).  Camphire  in  the  open  air  is,  indeed,  di- 
minilh’d  as  to  weight,  but  what  remains  of  it  has  the  feme  virtue  as  what 
exhal’d  (ibid.)  by  diftillation  that  adive  principle  is  >  «%  feJ^r,atef 
the  form  of  a  fubtile  and  very  penetrating ,011  (ibid. ).  And  even  that 
eflential  oil,  repeatedly  thus  treated  with  fpmt  of  wine  or  water,  lets  it 
go  further  •,  and  there  always  remains  behind  a  more  maaweanó Ircßnous 
body  but  camphire  is  of  a  different  nature  (§11*  cor.  ). 

I  think  it  evident,  that  that  principle  which  conftitutes  the  virtue  of  any 
vegetable,  and  which  fome  call  the  fpiritus  rector ,  is  m  greater  quantity  and 
more  clofely  united  to  camphire,  and  probably  is  inherent  in  a  more  fub¬ 
tile  bafis  than  in  other  vegetables :  And  hence  alfo  it  feems  to  anfe,  that 
being  added  to  fome  refinous  vegetable  bodies,  as  an  appropriating  me¬ 
dium  it  facilitates  their  ingrefs  into  the  fubtiler  menfiruum  s,  an  tnftance 
of  this  we  have  in  genuine  gum-copal,  which  is  otherwife  fcarce  y  o  u  e 
in  akolTol  vet  not  all  of  it i  but  if  the  beft  alcohol  be  previoudy  almoft 
Saturated  with  camphire,.  it  is  at  length  diffolv’d,  tho*  m  a  fmall  quantity, 

“I  XXli!y  Whenever,  therefore,  iphyf.cian  would  reftore  the  contradile  ^ 

force  of  the  veffels,  either  in  the  whole  body  or  m  a t  p  a«  only,  and 

creafe  the  motion  of  the  humours  together  with  the  functions  depending 

thereon  tlmt  is  excite  a  fever,  and  at  the  fame  time  a  pretty  large  quan- 

titv  of  mild  humours  and  fitted  to  the  tranfmitting  veffels  be  preient,  fti- 
tity  or  mna  nuuiuu  vviTT  XIX  XX. )  and  therefore,  cam- 

mulants  are  indicated  ( §  X  v  11,  AN  111,  aa.  ;  a 

«S  .ff  - -tg.  at*  ■  - 

taken  into  the  body  ( §  XXII. )  is  principally  direded  to  «»  or  hab, 
tha' is  produces  fweat  and  a  diaphorefis  s  and  hence  they  have  c  al»  ■ 

InnJ  fudorifics  •  namely,  the  more  ancient  phyficians,  as  they  obferv  d, 
that  fome  medicines  exerted  chiefly  their  aftion  on  this 
nfour  bodv  have  impos’d  various  names  upon  them,  rot  t.  P 

t  ken  from  the  liquors^  excern’d  by  thefe  organs :  Hence  they  call  d  thofc 
medicines  which  more  ftrongly  move  the  humours  thro  the  who  e  o  -y*> 
and  at  the  fame  time  determine  them  towards  the  exha  ilJ.S  P(|resh  °  f 
fkin,  diaphoretics  or  fudorifics.  As,  therefore  they  obfeiv  d  the  fame 
rhino-  in  camphire,  they  defervedly  made  it  of  that  clafs. 

k  §  XXIV.  The  following  circumftances  lhew  that  fudonfics  are  to  be  ug«. ^ 
olven  i  A  beginning  or  prefent  critical  fweat.  2.  The  tenuity  «hiumikctu 
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t;iey  may  be  ex  hi  cited  with  iuccefs,  it  is  requifite,  that  the  humours  of  the 
boay  be  attenuated  and  diluted  ;  and  that  the  veffels  and  their  apertures  be 
p.L!X ,7 Vm  appears  both  from,  thefe  things  and  from  what  was 

ai'i  -  2  A  v  HI,  XX,  XXI,  XXII. )  in  what  circumftances,  and  with 
what  precautions  camphire  fhould  be  adminifter’d. 

§  XXV  In  all  internal  difeafes  with  matter,  when  it  is  to  be  changed 
inY  a  found  irate,  the  morbid  matter  is  lb  to  be  fubdu’d  by  the  vital  fo?ce 
a  luted  by  medicines,  and  fometimes  by  the  fpontaneous  change  of  the 
matter1,  as  to  approach  more  to  a  found  Hate  and  do  the  lefs  harm  •  And 
tnde  things  happening,  a  cothon  is  laid  to  be  produc’d.  If  now  it  be  fub- 
au  o  fo  far  as  to  be.  entirely  affimilated  to  the  found  humours;  and  an 
equaole  circulation  being  reftor’d,  the  v/hole  diftemper  be  laid,  phyficians 
ay  that  tnere  is  a  refolution  produced :  But  when  ftill,  tho’  the  crude  mat¬ 
ter  be  concocted  and  render’d  moveable,  it  retains  fome  quality,  which 
ie life  an  equable  circulation  and  ftimulates  the  veffels,  and  it  is  at  lenath 

dl  & hY#vrbyA  °Te, fenf£]?  evacuati°n>  a  crifis  is  faid  to  happen. 

n  V  Ei  1  ASd  that  a  theIe  thinSs  may  proceed  well  (  §  priced.  )  there 
Inould.  be  a  iumcient  and  proportionate  vital  force,  namely,  that  the  mor¬ 
bid  matter  may  be  mov  d,  lecreced  and  excreted.  If  this  force,  therefore 
ie  found  to  be  languid,  it  is  to  be  excited  by  various  remedies  according 
to  the  condmons  of  the  difeafe».  If,  therefore,  a  pllyficlan  ihall know 
teat  the  . tumours  are  now  lefs  noxious  and  fufficiently  moveable  and  that 
to  complete  the foodhon  there  is  only  wanting  the  ohculabry  mo^on  on 

as  reay‘33etH0t  ^  fibres.,alone’  he  adminiftet  fuchme- 

movei’he  veffdsanri  h  m«vmg  fibres  to  a  ftronger  contraffion,  and 
move  tnc  velkls  and  humours :  In  that  cafe,  therefore,  ftimulatino-  medi 

eines  are  indicated  f  &  XVI IT  Y  Y  yytt\  ï  u  r  mulatl.no  medi- 
.  Vi  a.  v  ii  j ,  AX,  AX  11.  )  ror,  thefe,  upon  increafino- 

A  .mofJon>  produce  the  effects,  mention’d  (§  XVII,  XVIII  XX  ^ 

Agam,  ft  me  indications  (  §  XXIV. )  allow  of  t,  he  will  order  fbch  me 

chants,  as  force  the  conceited  and  moved  matter  ?  §  XXV  )  to  tlEex  re' 

ory  veffels  of  the  fan  (  §  XXII.  )  But  now  camphire  (  $  XXI  XX H 

S2ä  :as;' »  4* 

..  »ft  in  dure- a  C§XXVlIhlF^mwLPtr0hm0bed  Yhi"eand 

lent  cafes  diouid  •  )  , ,  '  A;  1  lom  what  has  been  hitherto  faid  (  &XV1T  XYVT  u  t 
be  determin’d  by  it  follows,  that  the  beft  effects  m-atr  kp  a,  A  i,  AXVI. )  I  think 

"  cautious  life  of  camphire' Tut n "L ft Ï®  the  feafonable  and 

tary  virtues,  as  the  powers  of  medir  re  ft  ftIeby  1£  ma’/  exeft  its  fahl- 

(  §  XVI. )  fhould  be  learn’  1  tw-  tj°11  d.be  determm’d  by  experience 

hots;  for,  no  one  can  Th ft  ft*™10"5  of  credible  ftedical  au- 

indicams,  mention’d  (§XXII  ’  XXIV  v  v'vft!  al1  cafes>  where  the 

^  ’  AAro  XXVI.)  are  prefent :  But  as  it 

k  PE  Bocrhaav.  Tnftit.  Med.  §  i  iqi.  .  would 
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would  be  endlefs  to  recite  all  the  cafes  in  which  phyficians  commend 
camphire,  I  ihall  only  adduce  the  more  authentic ;  and  therefore,  I  fnall 
try,  whether  I  can  anfwer  the  following  queries. 

1.  Flow  may  camphire  be  of  fervice  in  curing  obftrudtions ?  1  anfwer,  The ufe <>f  «m- 
by  conciliating  a  reciprocal  motion  to  the  veffeis  :  Hence,  where  an  ob-  So»  °Mttuc’ 
ftrudion  is  increas’d  by  a  contraction,  peculiar  to  the  veffel,  it  has  no 

place11. 

2.  How  may  it  cure  inflammations  by  refolution  ?  I  anfwer,  in  the  fame  In  inflammations 
manner  as  (».  i. )  it  cures  obftrudbions  f  for,  in  both  cafes,  the  fibres  of 

the  veffeis  are  diftended  by  the  ftagnating  matter :  But  an  excefiive  tenfion 
deftroys  the  elafticity  of  the  fibres.  When,  therefore,  the  obftruction  and 
inflammation  are  recent,  and  not  too  large,  or  by  exhibiting  proper  reme¬ 
dies  the  ftagnating  matter  is  fo  difpos’d,  that  the  phyfician  difeovers  from 
the  figns,  that  only  the  inactivity  of  the  fibres  oppofes  its  plenary  difeuf- 
fion,  that  camphire  is  highly  to  be  commended  in  this  cafe  both  experience 
teftifies,  and  what  was  faid  (§  XVII.  n.  2.  XXI,  XXII. )  fhews. 

3.  Whether,  therefore,  it  be  of  fervice  in  all  inflammations  ?  I  anfwer, 
this  the  generality  of  authors  hold-,  yet  they  will  give  the  cautions,  men¬ 
tion’d  (  §  XVII,  XXII.  and  n.  1,  2.  ) 

4.  Whether  it  may  be  of  fervice  in  acute  fevers?  I  anfwer,  the  quicker  jn  acute  fever*, 
contradtion  of  the  heart,  together  with  an  increas’d  refiftence  at  the  capil¬ 
lary  veffeis,  is  the  compleat  idea  of  an  acute  fever0.  The  lentor ,  therefore, 

of  the  humours,  blocking  up  the  fmalleft  veffeis,  together  with  the  fti- 
mulus ,  that  irritates  the  heart,  fliould  be  corrected  :  We,  moreover,  know, 
that  in  acute  fevers  the  matter  is  generally  fo  difpos’d  in  a  certain  time, 
that  there  happens  a  fudden  change  of  the  difeafe,  either  to  health  or  to 
death,  which  change  is  call’d  critical ;  and  to  bring  this  about,  a  coCtion 
fliould  preceed  ( §  XXV. ) ;  but  this  requires  a  fufficient  vital  force 
(  §  XXVI.  )  :  If  this  force,  therefore,  be  wanting,  it  is  to  be  excited  (  ibid.  ) 
but  camphire  effects  this  in  a  furprifing  manner  (  §  XXI,  XXII,  XXVi.  ) 

In  acute  fevers,  therefore,  where  the  motion  before  coction  is  too  languid, 
camphire  will  be  of  fervice  and  probably  alfo  where  the  nature  of  the 
fever  and  the  epidemical  conftitution  are  known,  while  it  promotes  the 
cutaneous  excretion  (  §  XXIII,  XXIV. )  it  may  be  of  ufe. 

5.  Why  phyficians  commend  it  fo  much  in  the  plague  and  in  peftilen-  ln  lKe  1  lnsur' 
tial  fevers  ?  I  anfwer,  all  phyficians  as  in  feveral  difeafes,  fo  efpecially  in 

the  plague,  revere  the  to  Geiov,  or  the  incomprehenfible  conftitution  of 
the  air,  whofe  effect  we,  indeed,  fee,  but  its  nature  we  are  entirely  igno¬ 
rant  of :  But  whatever  that  be,  which  produces  the  plague  in  our  bodies, 
is  at  prefent  matter  of  indifference  :  It  is  enough,  that  phyficians  have  ob- 
ferv’d,  that  thofe  affected  with  the  plague  feel  a  very  prefent  relief  imme¬ 
diately  upon  the  breaking  out  of  a  plentiful  fweat.  Hence  they  have  ad- 

minifter’d 
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mini  (tier’d  proper  fudorifics  •,  among  which  (§  XXIII,  XXIV. )  the  defir’ d 
effed  has  taught  them  that  camphire  is  none  of  the  meaneft.  Peftilenti  al 
fevers,'  as  they  are  not  very  different  from  the  plague,  according  to  Sy¬ 
denham,  are  remov’d  by  the  fame  remedies. 

«-  6.  What  are  its  effeds  in  febrile  exanthemata ,  efpecially  th  &  petechia?  I 

anfwer,  as  thefe  for  the  molt  part  have  for  their  matter  fomething  which 
cannot  pafs  the  fmalleft  veffels  of  the  habit,  but  lodges  there,  but  for  their 
caufe  a  preceeding  fever*,  efpecially  as  Sydenham ; teaches,  if  by  a  hotter 
regimen  the  thin  humours  are  difiipated,  and  the  remaining  become  more 
acrid  and  thick  *,  and  hence  the  whole  cure  confifts  in  rendering  the  matter 
moveable  by  a  large  quantity  of  a  mild  thin  liquid,  and  in  the  vital  powers 
perfevering  in  a  juft  temper  (  §XXV,  XXVI.  p  ).  But  that  thefe  powers 
are  then  always  languid,  the  vital  adions,  greatly  impair’d,  may  fliew ;  it 
is  eafily  feen  what  good  effed  camphire  may  have ;  for,  it  is  of  fervice  by 
increaling  the  vital  powers,  and  dilcharging  by  the  proper  outlets  the  mor¬ 
bid  matter,  render’d  moveable  (  §  XXI,  XXIV.  ) 

7.  How  it  dilcuftes  flatus'  in  hyfteric  and  hypocondriac  cafes  ?  I  anfwer, 
while  a  man  is  in  a  found  ftate,  and  all  the  vifcera  that  elaborate  the  chyle 
are  pretty  ftrong,  he  will  never  feel  himfelf  troubled  with  flatus' ,  unlefs, 
perhaps,  he  has  taken  down  a  confiderable  quantity  of  meat  and  drink, 
generating  much  flatulent  matter,  or  adually  fermenting :  But  as  foon  as 
thefe  weaken’d  vifcera  are  incapable  of  comminuting  the  aliments  and  affi- 
milating  them  to  our  nature,  all  this  is  natural,  and  then  the  perfon  begins 
to  complain  oï  flatus' .  In  hypocondriac  and  hyfteric  patients  the  vifcera 
that  elaborate  the  chyle  are  highly  weak  *,  the  aliments,  therefore,  will 
acquire  a  difpofition  fuitable  to  their  nature,  cherifh’d  by  heat,  and  they 
will  produce  flatus' :  Bcfides,  fuch  perfons  have  their  nervous  fyftem  fo 
moveable,  that  by  the  flighted  caufe  they  are  affeded  with  fpafms:  Flatus' , 
therefore,  diftending  the  inteftines,  their  fibres  are  ftimulated  to  a  fpafmo- 
dic  contradion  :  And  hence  thofe  excruciating  pains  and  anxieties !  Medi¬ 
cines,  therefore,  are  indicated,  which,  by  determining  the  fpirits  towards 
thofe  parts,  may  increafe  the  ftrength  of  the  fibres,  that  they  may  refill 
and  expel  thofe  flatus'  *,  but  this  is  what  vegetables  effed  that  are  of  a 
ftrong  odour  and  tafte  (  §  XIX. )  i  and  of  this  clafs  is  camphire  (  §  XXI.  ). 
It  is,  therefore,  evident,  that  in  fuch  perfons  camphire  dilcuftes  flatus'  by 
determining  the  fpirits  towards  the  inteftines,  and  corroborating  thefe  laft. 

of  8.  How  in  the  fame  women  it  may  promote  the  fupprefs’d  difeharge  of 
the  menfes?  I  anfwer,  as  by  lengthening  the  fibres  of  the  abdominal  fyf- 
tem  (n.prac.)  it  removes  fpafms,  the  blood  has  again  a  free  circulation 
t  ro  thefe  paits,  and  that  circulation  promoted  :  Hence  all  the  fecretions 
and  excretions  are  afiifted  (  §  XVII,  n.  2. ). 
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9-  What,  therefore,  is  the  difcufling  and  anodyne  force  of  camphire, 
fo  much  cried  up  by  fome?  I  anfwer,  it  confifts  in  this,  that  it  reftoresthe 
tone  of  the  fibres,  and  thus  lets  a  going  ftagnating  humours,  and  which 
by  diftenfion  caufe  pain,  and  difcharges  them  out  of  the  body/ 

10.  What  is  its  refrigerating  virtue?  I  anfwer,  in  all  difeafes  with  mat¬ 
ter,  after  resolution  or  a  crifis  (§  XXV,  XXVI. )  the  fymptoms  ceafe,  and 
all  the  functions  are  reftor’d.  As,  therefore,  thefe  things  happen  in  in¬ 
flammations  (».2.)  and  acute  fevers  (»«  4.  );  together  with  the  other 
fymptoms,  the  heat  alio  ceafes  •,  and  that  in  this  fenfe  a  refrigerating  vir¬ 
tue  may  be  afcrib  d  to  camphire  any  one  will  allow. 

11.  Does,  in  fine,  its  difcufling  and  refrigerating  virtue  depend  on  its 
great  volatility?  I  anfwer,  it  feems  not-,  for,  from  its  volatility  alone  thefe 
virtues  cannot  be  conceiv  d,  as  alconol,  much  more  volatile  than  cam¬ 
pfire  (§  II,  VII.)  does  teftify :  But  yet  when  it  is  taken  into  the  body,  it 
both  coagulates  the  humours  and  produces  heat. 

§  XXVIII.  Every  one,  even  without  my  hinting  it,  may  fee,  that 
camphire  alone  is  rarely  to  be  us’d  in  difeafes ;  but  that  at  the  fame  time 
other  medicines,  anfwering  to  the  other  indications,  are  requifite-,  as 
thefe,  therefore,  fhall  vary,  the  medicines  alfo  will  be  various :  Yet  gene¬ 
rally  there  is  internally  occafion  for  inciding,  attenuating,  paragoric,  and 
antiphlogiftic  ^medicines,  accompanied  with  much  of  a  diluting  liquid 
(§XVII,  XXII,  XXIV.).  Above  all  others,  neutral  falts  deferve  the 
commendation  confirm’d  to  them  by  experience,  and  among  thefe,  nitre, 
tartarus  tartarifatus ,  tartarus  regeneratus ,  and  chiefly  fal  falfum  femivolatilc , 
in  regard  it  is  a  fait  almoft  of  the  fame  nature  with  our  humours  j  hence  it 
is  very  kindly  to  the  human  body,  and  at  the  fame  time  highly  penetrating. 
We  may  ealily  fee,  that  camphire,  united  with  fpirituous  fubftances, 
with  great  caution  to  be  adminifter’d  internally ;  as  befldes,  daily  expe¬ 
rience  fhews,  that  thefe  fpirituous  fubftances  are  of  greater  fervice  than  the 
external  ufe  of  camphire. 

§XXIX.  And  in  fine,  the  form,  in  which  camphire  is  to  be  exhibited, 
may  be  eaflly  determin’d,  if  either  its  external  or  internal  ufe,  and  at  the 
fame  time  the  medicines  to  be  taken,  are  determin’d.  Molt  people  pre- 
fcribc  a  ftrong  dofe,  and  that  from  half  a  fcruple  to  a  whole  drachm  ;  it 
will,  therefore,  vary,  according  to  the  circumftance  of  the  patient  and  the 
intention  of  the  phyflcian.  Internally  it  is  beft  given  with  falts  (§  XXVIII.) 
and  other  proper  bodies  in  the  form  of  pov/der  along  with  a  lufficient  ve¬ 
hicle;  under  this  form  it  may  enter  into  almoft  all  the  pharmaceutical  pre¬ 
parations,  which  admit  of  powders :  But  if  you  would  mix  it  with  liquid 
medicines,  you  muft  obferve,  1.  That  there  fhould  be  no  intenfe  heat  for 
prcpaiing  the  camphorated  medicine,  or  that  the  camphire  be  then  at  laft 
added,  when  the  heat  is  over  .  (§  II. ).  2.  That  liquids  do  not  oppofe  the 
mixtion  of  camphire  ;  but  that  there  fhould  be  a  liquid,  approaching  to 
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the  nature  of  fome  rncnftrmmi  (  §  VII,  XIV. ) ;  for,  by  this  means  it  may 
be  afterwards  mixt  with  liquids,  otherwife  not  mifcible,  without  any  ap- 
prehenfion  of  all  the  camphire  being  precipitated.  1'xternally  it  is  beft 
applied,  when  reiblv’d  in  fpirit  of  wine,  or  in  oils  (  §  XIV. )  in  the  form  of 
unguents,  or  other  the  like  thing  ;but  it  is  beft  to  employ  fpiritof  wine  not 
too  ftrong,  becaufe  pure  alcohol,  or  fpirit  of  wine,  highly  rectified,  dries 
up  the  fibres  too  much,  and  coagulates  the  liquids'5.  The  ufe  of  campho¬ 
rated  fpirit  of  wine  is  fufticiently  known  to  furgeons,  on  account  of  its  ex¬ 
cellent  ufesr  ;  but  it  aóls  partly  as  alcohol,  and  partly  as  camphire,  and 
that  in  the  fame  manner  as  mention’d  (  §  XXVII.  n.  i,  2,  g. ). 

Camphire  alone,  on  account  of  its  tenacity,  cannot  be  commodioufiy 
powder’d;  for,  in  grinding  it,  it  always  coalefces  again;  it  is,  therefore, 
proper  to  interpole  buch  bodies,  as  prevent  its  immediate  contaft  and  this 
its  coalition  ;  and  for  this  end  a  drop  or  two  of  water  are  fufficient,  being 
fprinkl’d  either  on  the  camphire  or  mortar:  But  if  you  have  at  hand  fome- 
what  humid  lalts  or  other  bodies,  there  is  no  occafion  for  water. 

§  XXX.  As  the  officinal  preparations,  in  wjiich  camphife  is  an  ingre¬ 
dient,  are  few,  and  as  it  may  be  judged  what  their  eifiedts  are,  and  in 
what  cafes  they  are  proper,  from  knowing  the  other  ingredients,  and 
from  what  has  been  hitherto  laid,  thefe  I  readily  wave. 

q  ViJ.  Boerhaav.  Chem.  P.  II.  ƒ.  224.  *  Ibid. 


Of  the  Origin  of  the  Efthonians,  Finns,  and  Laplanders.  By  Olaus 
Rudbeck,  the  Younger.  From  the  Adta  Literaria  Suecite.  Tri- 
meftre  III.  An.  1727.  p.  300. 

Yranßated  from  the  Lat  in. 

AS  to  the  origin  of  the  Eflhonians ,  Finns ,  and  Laplanders ,  I  am  of 
opinion,  that  thefe  nations  are  referable  to  the  remains  of  the  ten 
tribes  of  Ifrael ,  which  Salmanajfer ,  King  of  AJfyria ,  carried  captive 
out  of  Canaan ,  and  caus’d  convey  rnto  defart  and  uncultivated  places 
of  Perfia  and  Media ,  fuch  as  Chalach ,  Chahor ,  Go  fan,  &c.  whofe  names  are 
recited  in  Scripture :  But  it  is  furprifing  that,  from  the  time  the  Ifraelites 
were  carried^  into  captivity,  no  hiftorian  made  mention  of  them;  whether 
they  remov  d  to  any  other  part,  or  whether  they  were  loft  in  thofe  places 
wherein  Salmanajfer  order’d  them  to  fettle :  However,  the  words  of  the 
author  of  the  IV.  Book  and  13  th  Chapter  of  Efdras  deferve  to  be  taken 
notice  of;  c  Thefe  are,  fays  he,  the  ten  tribes,  which  were  carried  captive 

rtTi  elr  0W1?  ^anc^  the  days  of  King  Flofea,  whom  Salmanajfer ,  King 
of  AJJyria ,  cairied  into  captivity  ;  and  he  carried  them  beyond  the  river; 
*  and  they  were  brought  into  another  country:  But  they  refolv’d  with 
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4  themfelves  to  leave  the  multitude  of  the  nations  and  go  into  a  farther 
‘  country,  where  mankind  never  inhabited,  and  there  obferve  their  own 
4  laws,  &c.  For,  thro’  that  country  there  was  a  great  way,  a  journey  of 
‘  a  year  and  a  half;  for,  that  country  is  call’d  Arfareth:  Then  they  inha- 
4  bited  there  even  till  latter  days.’ 

I  labour  not  to  eftabliffi  the  credit  of  this  writer :  However,  if  he  fpeaks  Whither  the  tea 
the  truth  in  this  matter,  I  know  not  whither  the  Ifraelites  betook  themfelves, 
unlefs  to  that  part  of  the  north,  where  mankind  never  inhabited ;  and  that'W 
journey  from  the  Euxine  fea  to  Lapland  requir’d,  on  account  of  their  chil¬ 
dren,  docks,  effects,  &c.  the  time,  he  mentions,  of  one  year  and  a  half  to 
accomplifh  it.  What  ftrels  is  to  be  laid  on  Afareth ,  which  anfwers  to  the  • 
name  of  the  town  Arfaratha  among  the  Scythians ,  according  to  Berofus , 
the  reader  may  judge.  The  Oferibta  of  Pliny ,  indeed,  as  it  differs  not 
much  in  its  letters  from  Arfaratha ,  fo  is  it  an  iiland  on  the  coaft  of  Ger¬ 
many ,  abounding  in  trees  of  the  cedar-kind,  from  which  amber  trickles 
down  upon  the  rocks.  It  is  not  without  reafon,  that  I  take  this  iQand  to 
be  Scandia  or  Scandinavia  ;  here  is  the  juniper,  in  Swedifij ,  enbar ,  a  fpecies 
of  cedar  ;  there  alfo  is  the  firr  or  pine,  which  many  of  the  Learned  take 
for  cedar,  at  lead:  they  think  it  a  fpecies  of  it :  And  in  Scandia  there  are 
whole  woods  of  this  fort  of  trees.  As  to  the  etymon  of  the  word  arfareth , 
it  is  made  up  of  the  two  Hebrew  words  Arez,  that  is,  land,  country ,  and 
ares,  cedar,  pine ,  which  the  Chaldeans  and  Arabians  call  arza :  Whence 
Arzareth  is  the  lame,  as  the  country  of  cedar  orpine. 

From  this  fignification  we  feem  to  difcover  either  Oferichta  or  Scandina-  To  scmiUnnU. 
via,  which  alone  fupplies  all  the  world  befides  with  the  greateft  quantity 
of  amber.  Schindlerus ,  in  his  Lexicon  Polyglotton,  has  the  following  things 
of  cedar,  4  it  is  the  ta lieft  of  trees,  a  kind  of  firr,  not  unlike  the  juniper.’ 

But  there  is  no  occafion  for  other  teftimonies  and  arguments  for  claim-  pr0v'd  from  the 
ing  Afaratha  or  O fir  Ft  a  to  Scandia ,  if  there  are  nations  therein  whofe  lan-  p*|^sVhab£° 
guage  plainly  lhews,  that  they  are  the  offspring  of  the  Hebrews.  Thefetants- 
nations  are  the  Laplanders,  Finns ,  and  Efihonians ,  which  for  a  great  part 
fpcak  Hebrew. 

There  is  not,  in  my  opinion,  when  hiftory  and  the  monuments  and 
traditions  of  paft  ages  are  filent,  a  furer  way  for  difcovering  the  originals 
of  people,  than  that  which  the  greater  fimilitude  of  their  language  fhews. 

We  muft  however  own,  that  there  are  remains  among  all  nations  of  the 
primogeneal  language ;  but  excepting  the  Syriac,  Chaldaic,  and  Arabic,  you 
will  fcarcely  find  fo  great  an  affinity  with  the  Hebrew ,  as  in  the  language 
of  the  Finns ,  Laplanders ,  and  Efihonians  ;  for,  here  we  may  fee  the 
very  roots  and  fignifications  of  Hebrew  words,  their  method  of  declining 
by  tenfes  and  cafes  both  their  verbs  and  nouns,  many  of  which,  in  imita¬ 
tion  of  the  Hebrew ,  anfwer  to  the  four  conjugations  of  the  grammarians  : 

To  which  I  may  add,  that  the  Laplanders  and  Finns  do  ftill  to  this  day 

Q_q  2  ufe, 
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ufe,  befides  the  affixa,  as  they  are  call’d,  alfo  the  f affix  a,  things  I  know 
not,  whether  oblerv’d  by  others.  Cajanus ,  in  his  Academical  differtation 
de  convenientia  Ungute  Hebraic £  &  Pennies,  rightly  hints  that  their  feparable 
and  infeparable  pronouns  are  fimilar  to  thofe  of  the  Hebrew ,  tho’  he  ad¬ 
duces  but  a  few  inftances  •,  that  from  feminines  of  the  plural  number  fub- 
ftantives  are  form’d,  as  in  the  Hebrew ,  is  plain.  Naar ,  for  in  fiance,  in 
Hebrew  denotes  an  infant,  boy ,  youth  Nuor  to  the  Laplcmders ,  Nuori  to 
the  Finns,  denotes  the  fame  thing:  Whence  Neuroth  in  Hebrew  fignifies 
childhood,  youth  Nuorawoth  to-  tire  Laplanders ,  and  Nuorus  to  the  Finns, 
denotes  the  fame  thing. 

But  in  this  diffimilitude  of  the  words  you  mud  not  attend  to  the  change 
of  the  vowels,  but  to  the  roots  themfelves,  which  are  conftituted  by  the 
conionants ;  and  how  inconftant  the  vowels  are,  the  Swediffo  word  kung 
fhews :  1  he  Danes  pronounce  it  Kong-,  the  Englifto,  King ;  the  Germans , 
König,  &c.  the  confonants  are  the  fame,  the  vowels  different.  Naar  in 
Hebrew  fignifies  he  agitated  or  Jhook,  &c.  Narthi  or  Nardi  denotes  the  fame 
tiling  among  the  Laplanders.  We  have  many  other  inftances  which  I 
omit.  No  one  of  the  Learned  will  be  furpnz’d  at  thofe  lefter  variations  of 
ktteis  of  the  lame  organ,  and  of  words  in  cafes  and  terminations  *,  becaufe 
ahei  lette  is  and  the  art  of  writing,  receiv’d  from  our  anceftors  (  which  alone 
can  put  a  flop  to  the  deftruftion  of  languages)  are  loft,  it  is  no  wonder 
that  languages  fuffer. 

I  conjedtuie,  tnat  Odin  I.  as  hiftory  informs,  did  not  only  exercife  his 
powei  over  the  nation,  but  likewile  on  the  language  ;  and  that  he  alter’d  it. 
5/ “towns' iaaThc  he  opinion  I  above  advanced,  namely,  that  the  Ifraelites  came  from 
BSrtb-  Perfia  and  the  Eaff  to  the  north,  gains  (Length,  if  we  at  the  fame  time 

ïew,  tnaL  many  names  of  towns  and  villages  in  thefe  northern  parts  differ 
not  rom  thofe  in  Aß  a :  1  hey  have  likewife  the  fame  found  and  fignifica- 
tion ;  and  among  many  others  I  (hall  adduce  the  few  following :  Hallola, 
tne  name  of  a  town  or  village  in  Perßa,  in  34°  of  latitude,  is  alfo  the 

n. mc  o  a  vn  age  in  Lav  aft  ia,  in  62°  of  latitude,  and  alfo  of  a  lake  in  the 
tame  country  :  Jumalech  and  Jumalen,  a  village  in  38 3  :  Jumalai  in  Finland 

o.  op  :  Lhaja,  a  village  in  40 :  :  Caja,  hence  Cajanfalmi,  that  is,  the  Str eights 
f  Cay  am  Cajama  66 J :  Ollau,  the  name  of  a  town  near  the  river  Kurr  in 
fi  'r  lLOU'>  a  town  and  liver  in  Oftrobothnia  6b J:  Checmechu,  a  village  in 
FfFF  th?  mouniams  34° :  Kekimecbi,  a  village  of  Finland  62°,  as  alfo 
1,  tTn  V“NCC°,  ng  t0,  °therS’  Sexmechi  in  Tavaftia,  62" :  Rafalain,  a 
ttJnjK  *ozilam’  ?  lake  of  Cardia  in  63“:  Vaffa,  a  town  on  the 
Bf  fi  ’ll  ff6  f“fa!es  111  3  3° ;  ^aja,  a  town  and  river  of  Finland  in  60?  : 
UTiues  a  thoufand  odrer  names  m  tire  north  anfwering  to  and  like  thole  in 

tv  Ln  icfl rollt  FH  exbP  ten  tlibes  took  to  the  north,  the  traces 
r^»dF„„,,i!cftby  them  between  Per/m  and  Finland  doteffify,  as  the  appellations  of 

lakes. 


3  °9 


of  Germany,  £jrV. 

lakes,  rivers,  villages,  &c.  to  be  feen  in  maps  or  in  travels :  And  I  fhould 
fliy,  that  thefe  particulars  were  of  the  greateft  weight  for  difcovering  the 
origin  of  the  Finns  and  Laplanders ,  nay,  even  of  the  Efthonians ,  were  not 
the  following  particulars  of  equal  weight  with  the  proceeding. 

From  their  long  commerce  with  the  Perfians ,  there  ftill  remain  among 
thefe  nations  a  great  many  Perfian  words,  which  in  numbering  are  us’d  by 
the  Laplanders  alone,  and  their  neighbours  in  Europe. 

A  Laplander  is  very  brawny,  ftrong,  and  nimble  :  And  as  from  the  habit  From  their  bulk, 
and  bulk  of  their  body  you  may  diftinguifh  an  Ifraelite  among  the  Riphaean 
mountains,  he  will  own,  when  he  comes  down  to  Helfingen  and  the  parts 
nearer  to  the  Goths ,  what  his  anceftors  own’d,  when  they  came  to  fpy  the 
land  of  Canaan,  namely,  in  refped:  of  the  tallnefs  of  the .  inhabitants,  that 
they  were  but  grafshoppers  to  them,  as  fome  tranflate  it,  or  rather  par¬ 
tridges ,  as  I  think3. 

Befides,.  the  cuitoms  of  the  ancient  Hebrews  in  entering  upon  an  inheri- 
tance,  in  faluting,  in  embracing,  in  eroding  their  legs  in  fitting,  and  in  mong  them, 
other  refpedts,  fwell  the  number  of  my  arguments.  They  ftill  retain  the 
Hebrew  appellations  for  their  cloaths,  fhoes,  houlhold  furniture,  and  ani¬ 
mals  •,  and,  alfo  in  the  manner  of  their  anceftors,  the  Laplanders  worfhip 
the  deity  by  facriftces,  falling  down  on  their  faces,  by  anointing,  by  build- 
in  temples,  and  by  calling  their  Gods  Jumala ,  Thor,Ecc.  in  all  which, 
they  imitated  the  Hebrews ,  and  in  thofe  early  days  they  follow’d  the  Pie- 
brew  computation,  beginning  the  year  from  March ,  and  not  from  January , 

•  as  with  us,  nor  from  September ,  which  was  the  firft  month  among  the 
Ruffians,  and  Saturday  was  their  fabbath. 

I  propofe  to  profecute  thefe  things  in  my  Lhefaurus  of  the  Afiatic  and 
European  languages,  and  in  a  peculiar  work  on  the  origin  of  the  Firms,  Lap¬ 
landers,  and  Efthonians. 

*  Numbers  c.  13.  v.  34. 


Ehe  Anatomy  of  two  Beavers ;  together  with  Ohfervatiom  on  them. 

By  Joh.  Jacob.  Wepferus.  From  the  Milcellanea  Maturae  Cu- 
rioforum.  An.  It.  Obf.  CCLI.  p.  349' 
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Eranftated  from  the  Lati  n. 

IN  this  beaver  ( which  was  of  a  large  fize,  weighing  upwards  of  30  lb. )  The ‘oft 

the  fhape,  colour,  hair,  head,  teeth,  both  the  incifors  and  grinders,  tnc  ^  u 

fore  and  hinder  feet,  and,  as  it  were,  its  fcaly  tail,  were  m  all  refpebts, 

as  we  find  them  deferib’d  by  Gefner ,  Aldrovandus ,  and  Johnfton,  only  that 

the  tail  at  its  extremity  was  furnifh’d  with  very  lliort  and  roughilh  hair. 

This  fubject  at  firft  feem’d  to  be  a  female  •,  for,  in  the  inguen  appear  d  an 

oblong  and  rugous  rima,  at  whofe  fides  internally  on  each  hant  a  pints 
D  0  enter,  u. 
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enter’d  into  a  remarkable  body,  a  palm  broad,  a  palm  and  a  half  long,  two 
inches  thick,  and  upwards  in  fome  places.  After  dripping  off  the  fkin, 
which  for  the  moft  part,  as  in  a  man  and  fwine,  adher’d  clofely  to  the 
lubjacent  mufcles  and  fat ;  and  upon  prefiing  the  parts  in  the  inguen ,  there 
popp’d  out  of  the  upper  part  of  the  rima  a  bony  penis,  cover’d  with  a  pre¬ 
putium  ;  but  there  no  where  appear’d  any  thing  like  tefticles.  Afterwards 
came  to  view  thole  large  bodies,  or  protuberances,  in  which  on  each  fide 
th efinus  from  the  rima  terminated  :  They  were  not  an  uniform  body  ;  for, 
the  upper  part  of  the  protuberance  appear’d  both  firmer  and  harder,  and* 
as  it  were,  a  body  conglomerated  and  compos’d  of  feveral  hard  glands, 
fome  ol  which  were  as  big  as  a  walnut:  The  lower  part  was  an  oval  vehi¬ 
cle,  of  the  length  of  a  goofe-egg,  but  flatter  rather  than  exactly  round. 
Upon  prefling  the  glandulous  body  there  came  out  a  waxy  fubftance,  as 
it  wei e,  lmelling  Itrong  of  caftor,  and  friable;  but  upon  fqueezing  the 
veficle,  a  whitiih  liquor  run  out,  oily,  vifcid  and  clammy,  very  fetid, 
and  lmelling  like  ïotten  cheefe :  ifach  follicle  held  about  three  ounces  of 
t'iis  liquor  ;  but  both  the  conglomerate  bodies  fcarce  fupplied  an  ounce  of 
the  waxy  jubilance.  Upon  cutting  lengthwife  the  vehicles,  they  were 
internally  fmooth,  but  feem’d  furnifh’d  with  little  eminencies  and  feveral 
minute  holes,  from  which,  upon  comprefling  the  veficle  externally,  there 

ou.z;  ,  °ut  a  pcluor:>  in  colour,  odour  and  confidence  entirely  like  the  con¬ 
tain  d  liquor. 

Upon  opening  the,  abdomen,  the  tefticles  came  to  view,  obferv’d  in  no 
manner  fixt  to  the  fpine,  but  anteriorly  incumbent  on  the  internal  region 
°Vtne  0SPuhls'  w^ere  was  a  fuperficia \  finus,  about  the  place  of  the  pro- 
cejjus  peritonei ;  to  wit,  on  each  fide  half  the  tefticle  with  the  epididymis 
Ov.g  d  in  the  faid  finus,  and  hence  were  eafily  taken  out,  as  the  tefticles 
tt!^  n0t  t0  pafs  the  peritonaeum,  nor  grow  to  the  ftiallow  ftnus\ 

u-  6  iC-eS’  in  P10Portion  to  the  bulk  of  the  animal,  were  final),  fcarce 

*’  Were  white’  fmooth>  and  of  an  oval  figure,  but 
ncrvoprktrWherfe  thny  r£;°arclcd  the  inteftines,  envelop’d  in  one  thick, 
it  weeë  d  fi! ?ai-ly  whlte  as  fnow>  and  furnilh’d  with  a  fubftance,  as 
nor  oil  7  f 'hr  '  ^  c  ol't;T.cJmPa(^:ed»  and  impregnated  with  neither  waxy 
to  adll  f  1  and  w,thout  the  llaarP  fmk  of  caftor,  nor  form’d,  as 
°  0r  be  adulterated  by  any  art.  The  vafi  praparan- 

COpiOUa  fat’  dehended  the  tefticles  in  the  com¬ 
f1  rft  for  fo'm»  wav  •  fCm  T,  tne  eP‘didymides  the  vafa  ejaculatoria ,  ik 
t  waï  tl^blck  rfT  ulA  af,ter™rds  Proceed  in  i  lighter  courfe 
Upo,i comoreLA Z  niff  °f.  *h*  veficle,  and  to  the proftaU. 
join’d  to  the  tienk  Tl  ^  TY  * 16  urme  nuirrod  out  thro’  the  urethra , 
that  we  could  no  lond  d‘d,  "f  aPPear  the,  leaft  trace  of  an  uterus,  fo 

The  whole  abdom '  wh'  '  1 A  d?udt  about  the  fex  of  this  beaver. 

ajdomen,  which  was  greatly  diftended,  was  for  the-  moft  part 

fill’d 
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fill’d  up  with  the  ftomach  and  inteftines.  The  thin  guts  were  upwards  of 
nine  German  ells  in  length  :  The  colon  with  the  return  made  two  ells :  The 
ccocum  came  cut  from  the  left  fide,  which  I  remember  not  to  have  obferv’d 
in  any  other  animal  where  neareft  the  colon,  it  was  above  an  eil  in  length, 
and  very  large,  and  counterfeited  the  ftomach  full  of  meat  •,  it  was  ftuff’d 
with  excrements  and  wind,  but  its  extremity  was  (lender,  of  the  length 
and  figure  of  a  final!  finger,  in  which  was  lodg’d  a  grofs,  dry,  and  blackifh 
excrement.  The  colon  and  reflum  contain’d  hard  and  dry  faces.  The  'pan¬ 
creas  two  fpans  long,  thin  and  reddish,  was  faften’d  to  the  duodenum  and 
jejunum ,  but  what  lay  under  the  fplenic  veflfels  feem’d  more  whitifh  and 
thick.  The  fpleen  was  very  (lender,  fcarce  a  finger  broad,  a  fpan  long,  of 
the  thicknefs  of  a  goofe-quill,  pale  and  tender.  Both  the  kidneys  were 
fiat,  round  about  like  a  sharp  knife,  and  where  thickeft  fcarce  a  finger 
thick.  Th t  caruncula  papillares,  in  which  long  and  ftreight  furrows  were 
very  confpicuous,  were  large  and  long.  The  liver  was  divided  into  fix 
lobes,  from  each  of  which  the  biliary  dudts  coming  out  were  inferted  into 
a  larger  duffus  choledochus.  The  gall-bladder  was  full  of  a  liquid  gall. 
The  diaphragm  appear’d  ftrong  and  very  nervous.  The  lungs  feem’d 
very  light,  whitifh,  with  fome  red  Jntermixt.  The  heart  was  nearly  as  big 
as  that  of  a  larger  dog  •,  its  right  ventricle  was  diftended  with  a  fluid  and 
watry  blood.  The  cartilago  enßformis  was  very  broad,  concave,  like  a 
child’s  fpoon*,  roundabout,  it  was  cartilaginous,  in  the  middle,  bony.  The 
ftru&ure  of  the  ftomach,  which  I  very  carefully  examin’d,  was  quite  fur- 
prifing,  it  was  very  large,  much  like  that  of  a  fow  or  dog,  only  that  a 
lomewhat  deep  furrow  divided,  as  it  were,  its  middle,  as  if  it  had  had  two 
ftomachs  :  Again  in  the  left  lateral  part  near  the  ftomach,  or  its  left  ori¬ 
fice,  I  obferv’d  a  ruddy  portion,  fiefhy,  upwards  of  a  palm  in  length,  a 
pahn  broad,  and  oval.  I  at  firft  imagin’d,  it  was  fome  diieafe  or  inflam¬ 
mation,  becaufe  this  ruddy  part  was  higher  than  the  other  coats  •,  I  cut  at 
the  top  lengthwife  from  th e.  pylorus  to  the  ftomach,  and  it  was  all  of  it  full 
of  pieces  of  barks  and  roots  of  trees,  with  which  was  mixt  fome  pieces  of 
the  rinds  of  apples  and  pears,  but  there  was  not  the  leaft  appearance  of  nfh 
or  crabs,  nor  did  the  contents  ftnell  any  thing  fifhy,  as  I  have  more  than 
once  found  in  differing  an  otter:  Upon  removing  the  greateft  part  of 
thofe  pieces,  there  was  water  found  at  the  bottom  of  the  ftomach  :  Upon 
wiping  the  ftomach,  the  internal  parietes  remain’d,  notwithftanding,  be- 
fmear’d  with  a  certain  mucus  where  the  furrow  appear’d  externally,  there, 
internally  was  obferv’d  a  certain  nervous  prominence,  which,  notwithftand¬ 
ing,  was  not  fo  high,  nor  did  it  divide  the  ftomach  in  iuch  manner,  that 
it  muft  be  reckon’d  two:  In  that  place,  where  the  fiefhy,  ruddy  portion 
was  feen  externally,  internally  a  great  many  holes  or  mouths  came  to  view, 
moftly  round,  and  admitting  a  lentil*,  fome  of  them  like  a  half  moon, 
efpecially  the  upper  holes  and  thofe  nearer  the  ftomach  :  1  lie  internal  coat 
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of  the  ftomach  being  gently  remov’d  about  thefe  holes  or  mouths,  or  upon 
making  an  incifion  into  one  or  two  of  the  mouths,  under  each  of  them 
appear’d  feveral  fmaller  mouths  opening  into  the  outmoft  mouth  that  was 
cut  Upon  preffing  externally  the  ruddy  portion,  a  white,  manifeft,  tough 
mucus,  fmelling  of  caftor,  ouz’d  out  of  the  mouths,  and  when  pour’d  to 
warm  milk  it  curdl’d  it  a  little.  Upon  blowing  into  one  or  two  of  the 
mouths,  a  fmall  portion  of  the  ruddy  fubftance  fwell’d  externally  •,  but 
upon  thrufting  in  a  probe,  which  was  eafily  done  after  taking  off  the  in¬ 
ternal  coat,  its  knob  was  touch’d  by  the  external,  and  direólly  oppofite 
part  of  the  ruddy  lubftance  to  the  mouth.  Upon  removing  the  mem¬ 
brane,  it  loon  appear’d,  that  this  ruddy  covering  part  was  a  mufcle,  fur- 
nifh’d  with  ftreight  fibres,  parallel  to  the  external  fibres  of  the  gullet. 
Upon  cutting  lengthwife  this  membranous  mufcle,  as  it  were,  linall  convex 
bodies,  or  little  glands  appear’d  ;  and  after  carefully  removing  the  whole 
mufcle,  we  obferv’d  with  furprize  convex,  oblong,  reddifh  bodies,  adorn’d 
with  very  minute  blood- veflels,  and  both  broader  and  longer  than  a  corn 
-of  wheat,  and  as  arranged  in  order :  Thefe  we  obferv’d  like  the  feeds  of  a 
peel’d  pom  gran  ate,  or  the  feed  of  maiz  or  Turkifi)  corn,  faften’d  to  its 
italk,  but  arranged  in  a  quite  more  beautiful  order;  for,  no  one  flood 
higher  than  another,  or  fwerv’d  from  a  right  line,  or  exceeded  another  in 
bulk,  but  they  were  placed,  according  to  the  ftreightnels  of  the  fibres. 
Upon  exprelftng  the  mucus ,  fome  of  them  fubfided  in  the  manner  as  ripe 
pox  are  deprefs’d  and  become  rugous ;  but  upon  thrufting  in  a  probe,  or 
inflating  them,  they  again  became  convex :  So  that  thence  we  might 
eafily  gather,  that  thefe  convex  corpufcles  were  nothing  other  than  the  ex¬ 
tremities  or  canals,  dudls,  or  channels,  terminating  from  the  internal  mouths 
into  this  mufcular  external  portion ;  which  afterwards  appear’d  more  mani- 
feftly  upon  leparating  thefe  fmall  convex  bodies;  for,  we  faw  they  were 
ima!!,  ihort,  membranous  canals,  join’d  by  means  of  fibrils,  and  in  which 
uw  mucus  was  laid  up  in  the  manner  as  bees  lay  up  their  honey  in  combs; 
namely,  as  the  food  of  the  beaver  is  dry  and  very  hard  of  digeftion,  the 
v;ic  author  of  nature  has  lupplied  him  with  this  beautiful  and  curious  ftruc- 
tuie,  that  the  animal  might  never  want  a  ferment  proper  to  diflblve  it. 
ii’ki  ot  the  ^  an°ther  beaver,  which  was  thought  to  be  fcarce  a  year  old,  and  not 
above  i5lb.  in  weight,  two  foot  long  and  one  broad,  the  head  was  flat, 
the  eyes  fmall  and  blackifh,  the  ears  fmall  and  round,  the  nofe  flat,  the 
incuors  broad  and  prominent,  the  two  fuperior,  yellow,  the  inferior,  more 
red,  the  neck  fhortand  thick,  the  fore  feet  furnifti’d  with  five  toes,  and 
arm  d  with  round  but  obtufe  claws;  the  toes  of  the  hinder  feet  join’d  by 
a  tnic  -V  black  membrane,  with  blackifh  broad  claws,  like  thofe  of  monkeys ; 
ad  the  hair  loft,  but  firmer,  thicker,  and  dingy  on  the  back,  fofter,  fhorter, 
fnCl  ^  on.  tne  break  anc^  belly  ;  the  tail  was  upwards  of  two  palms  in 
-•ength,  tijree  inches  broad,  of  the  thicknefs  of  a  little  finger,  black  and 

fcaly, 
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fcaly,  as  it  were,  but  really  not  To  ;  for,  the  black  fkin  was  indented,  lat¬ 
ticed,  and  as  of  a  cartilagineus  confidence:  With  this  tail  in  fwimming 
they  are  faid  to  ftrike  the  water  ftrongly  in  a  very  agreeable  manner  *,  it 
was  thinner  at  the  extremity,  and  not  fhaggy  as  in  the  former  fubjeCl. 

Under  the  fkin,  efpecially  on  the  buttocks,  loins,  and  abdomen  lay  the  fat  ; 
whence  it  was  taken  off  with  difficulty  •,  it  came  away  more  readily  on  the 
back,  breaft,  and  limbs  which,  however,  was  oppos’d  by  portions  of  the 
■panniculus  carnofus ,  fallen ’d  to  it.  Upon  opening  the  brealt,  the  heart  was 
as  big  as  that  of  an  ordinary  dog,  the  right  ventricle  quite  rugous,  as  if  it 
were  few’d  up,  and  blackifh  •,  the  left  ventricle  flelhy,  thick,  and  fmooth; 
both  the  auricles  rugous-,  the  foramen  ovale  was  clos’d  up  the  diaphragm 
in  the  middle  every  where  nervous  and  Itrong  the  cartilago  enfiformis  up¬ 
wards  of  an  inch  broad,  concave  and  cartilaginous  round  about ;  the  fto- 
mach  much  fmaller  than  in  the  former  beaver,  and  alio  furnifh’d  with  a 
furrow  in  the  middle,  and,  as  it  were,  divided  into  two  flomachs ;  the  red 
eminence  near  the  ftomach  was  three  inches  and  a  half  in  length,  two  and  a 
half  broad,  and  one  high  :  Upon  removing  its  very  thin  covering,  a  mu  fi¬ 
de  or  mufcular  membrane  appear’d,  of  the  thicknels  of  the  back  of  an 
ordinary  knife,  furnifh’d  with  flreight  fibres,  which  tended  downwards 
from  the  end  of  the  gullet  -,  for,  there  it  began  ;  it  encompafs’d  the  fiupe- 
rior  part  of  the  ftomach  in  fiuch  manner  as  indeed  to  be  extended  toward« 
its  anterior  part,  yet  declining  more  to  the  left,  without  encompafling  the 
whole  ftomach  and  tho’  it  appear’d  continu’d  with,  or  at  leaft  contiguous 
to  the  gullet,  yet  upon  gently  fieparating  its  extremity,  both  it  and  the 
fubjacent  parts  were  found  to  be  a  whole  inch  afiunder  from  the  gullet,  but 
continu’d  with  the  middle  coat  of  the  ftomach  :  Upon  removing  the  muf¬ 
cular  membrane  there  fioon  appear’d  the  apices ,  or  blind  extremities  of  little 
canals  like  the  feeds  of  maiz  or  pomgranates,  and  difipos’d  in  a  very  beau¬ 
tiful  order,  whitilh  and  fioft.  I  gently  fieparated  thefie  extremities,  and 
the  fmall  canals  themfelves,  from  each  other  -,  at  their  top  and  in  their 
progrefis  they  were  join’d  by  very  tender  and  eafily  fieparable  fibrils.  The 
fmall  canals  were  in  length  about  half  an  inch  on  the  lides,  and  at  the 
bottom  near  their  infertion  into  the  ftomach,  ftain’d,  as  it  were,  and 
cover’d  with  minute  blood-veftels  fiome  of  the  canals  proceeded  in  a 
flreight  line  towards  the  coat  of  the  ftomach,  and  were  obliquely  infierted 
into  other  intermediate  fmall  canals,  or  near  the  bottom  whence  fome  of 
them  became  there  wider  and  larger,  before  they  reach’d  the  coat  of  the 
ftomach.  Upon  cutting  the  ftomach  from  its  top  to  the  pylorus,  I  found 
it  fluff’d  with  mere  pieces  of  barks  and  wood,  nor  could  we  obferve  any 
trace  or  fmell  of  fifh  or  crabs  ;  and  a  beaver-hunter  inform’d  me,  that  in 
the  many  beavers  he  had  taken,  he  had  never  found  any  thing  fifhy  in  their 
flomachs.  Upon  clearing  the  ftomach  from  its  contents,  the  interior  mu¬ 
cous  coat  came  away  with  the  gentlefl  touch,  probably,  becaufe  it  had  been 
Vol.  I.  R  r  now 
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now  three  days  after  he  had  been  taken  ;  near  the  flomach  in  the  left  and 
anterior  part  internally  I  obferv’d  a  vail  many  holes  and  mouths,  and  I 
reckon’d  about  50  of  them ;  fome  of  them  were  round,  fome  like  a  half 
moon,  many  of  them  furnifh’d  at  their  extremity  with  a  white  ring  or 
border,  and  fome  of  them  were  inferted  obliquely :  Whence,  while  entire, 
they  with  more  difficulty  admitted  a  probe,  nor  could  any  thing  from 
the  flomach  enter  thefe  canals;  for,  upon  preffing  externally  the  whole  of 
them,  only  a  whitifh  or  grey  and  lomewhat  turbid  mucus ,  fmelling  ofcallor, 
very  plentifully  ouzed  out.  Upon  cutting  one  or  two  mouths  internally  in 
the  flomach,  there  foon  appear  d  four,  five,  and  more  holes  ending  in  that 
mouth ;  and  thro’  the  mouth  I  could  thrufl  the  probe  without  any  refif- 
tence,  as  far  as  the  blind  extremity  of  the  canal:  I  cut  lengthwife  feveral 
°*  caiIia^s  to  fheir  extremities  ;  internally  they  were  full  of  mucus  dif- 
poied  like  honey  in  combs,  in  wiping  which  off,  a  fomewhat  rouoffi  lurface 
mce  velvet  appear  d,  and  I  alio  obferv’d  their  internal  furface  fpread  over 
with  capillary  veffels  :  1  he  coat  of  the  canals  is,  indeed,  thin,  but  not  fo 
ta.i  y  torn  ;  a  mufcular  membrane  externally  involving  the  canals  feems  to 
comprefs  them,  and  upon  occafion  to  force  the  mucus ,  generated  in  them, 
mto  toe  cavity  of  the  flomach,  and  protrude  it  with  fome  violence  •  The 

frlhled  fl  PT  f  th,lft0mach  f°  which  they  B*w,  >»d  their  roots  re- 
mlled  a  kind  of  mulhrooms,  the  fmall  holes  no  longer  obfervine  that 

exaft  order,  which  was  to  be  keen  in  the  blind  extremities,  on  account  of 
1f  Jari0US|  111  part  obllciue  infertion  of  the  canals  into  larger 

rhfafd  In  Tl  ,°f  ftl]l  PlentlfuI1y  difcharg’d  a  turbid  mucus,  lightly 
tinged  with  the  blood  from  the  wounded  capillary  veffels,  tho’  by  repeated 

fqueezing,  all  the  juice,  lodg’d  in  them,  feem’d  to  be  exhaled  P  The 

fn  accounfor f elhy  thatl  the  inteftines’  feem’d  a  Selous  mufcle,  chiefly 

fhe  ftomfch  iu  iri101-  Cfat!  ‘he  internal  coat’  where  terminated  in 
abou  S’i l  i’k  “"ft'tuted  a  border,  from  which  hung  round 

In  a  part  of  the  o  nl  ?,  h  'ke  thoi?  °bfervable  in  a  boil’d  ox’s  longue, 
h  .no-frf  ,r  fS  kc;  m?re  remote  from  the  border,  I  obferv’d  many  fuch 

n  to  "I  ftoZhT  f  Which  feem’d  t0  faci,itate  th"Ä 

coat  continÄthe  1  did  not  fi,nd  t^s  internal 

membranes  of  the  ftomach  In  i/°  ,ftParate  lt  Wlthout  tearing  the 
jutted  out,  and  form’d  a  border  n  ^  °TUS  t  lC  n^lvous  coat  °f  the  flomach 
admit  an  eo-refs  ffiut  to"  hinder  *  1  lm?’  or  circular  valve,  which  feem’d  to 
thicker,  denfcr,  ulus  1  °rLrender  ic  difficu]t^  *  was  alfo 

pylorus  alfo  perform’d  the  offire^f 1 *  c  d:rc^!lt  ^UIT0WS’  as  if  the 

duodenum  I  obferv’d  a  finus  where'  ^  Pieter:  Before  the  pylorus  in  the 
the  matter  °f  the  rin§  of  the 

guts  were  upwards  of  eightdls  in  length  •  The^T  ftaf nated*  The  thin 

ells :  The  c cecum  alfo  in  the  left  fide  Jhe  *  -T^e  C°fn  and  re£ium  m*de  two 

the  left  fide  adhering  to  the  colon, ,  was  very  large; 

nay, 
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nay,  wider  than  it,  teiminating  in  a  narrow  point.  X’iie  colon  was  beauti¬ 
fully  divided  into  cells,  ftrengthen  d  by  a  white  nervous  line ;  it  contain’d 
fofter  faces,  but  the  return,  harder.  The  excrements  confided  of  fegments 
without  any  fetor  \  after  taking  out  and  wafhing  a  portion  of  the  ileum,  the 
c cecum,  colon  and  return,  I  caus’d  inflate  them,  and  dry  them  in  the  fhade  : 
Aftei  cutting  the  ileum ,  as  far  as  the  middle  of  the  colony  in  the  bemnnino- 

,cof.  ^  cut  thrp  a  valve,  faden’d  to  the  ileum ,  nervous,  circular 
and  hindering  a  regrefs  into  the  ileum  \  and  then  thro’  a  very  large  cavity 
or  fpace,.  in  which  not  far  from  the  mouth  of  the  ileum  in  the  left  fide  v/as 
a  veiy  wide  orifice  opening  into  the  caecum ,  which  had  a  remarkable  ner¬ 
vous  valve,  externally  regarding  the  cavity,  and  dopping  the  larger  and 
impetuous  ingiefs  of  the  faeces-,  in  its  inferior  part  on  the  right  fide  appear’d 
another  apertuie,  terminating  in  the  colon,  in  which  was  alfo  fituated  a 
nervous  circular  valve,  inclining  downwards,  and  giving  a  defcent  to  the 
faces .  And  in  fine,  I  obfierv  d  as  many  nervous  and  membranous  valves  in 
the  colon,  as  there  were  cells,  and  all  of  them  femilunar;  and  generally  the 
two  oppolite  valves  form’d  a  circle :  Some,  indeed,  were  not  direddy  op- 
pofite,  but  not  at  lo  great  a  didance  as  to  hinder  their  forming  a  circle ; 
becaufe  the  inflation  was  made  thro’  the  return,  the  valves  of  the  colon 
were  rais  d  higher.  The  return  in  the  pelvis  was  very  large,  to  which  ex¬ 
ternally  on  all  hands  adher’d  a  mufcle  with  dreight  fibres,  thi  ■ee  inches  in 
length,  anting  from  the  os  pubis ,  on  the  fides  of  the  os  ilium  and  facrum, 
drong,  as  being  the  levator  ani,  which  ought  to  be  drong,  and  quite  en- 
compals  this  intedine  for  retrading  the  anus,  probably  thrulf  out  farther  in 
difcharging  very  hard  excrements :  Under  this  mufcle,  near  the  anus,  was 
a  fphinbier  with  mufcular  fibres :  The  exterior  coat  of  the  rcffium  had  very 
drong,  dreight  fibres  •,  fo  that  equally  with  the  gullet  I  may  venture  to 
call  it  a  fidulous  mufcle  ;  but  the  internal  coat  was  very  rugous  and  plaitted  ; 
and  by  the  gentled  touch  feparated  from  the  next  external  coat,  and  it  is 
that  very  coat,  which  in  a  procidentia  ani  feems  to  jut  out,  and  when  mor¬ 
tified  may  even  in  a  man  be  cut  away  without  danger ;  and  when  fwell’d, 
it  is  often  the  caufe  of  a  more  difficult  and  very  painful  difcharge.  The 
fpleen  was  very  fmall,  three  inches  in  length,  a  fmall  finger  in  breadth, 
and  very  dender,  fcarcely  of  the  thicknefsof  the  back  of  an  ordinary  knife, 
of  a  pale  red,  foft,  and  feem’d  rather  a  fillet,  few’d,  as  it  were,  to  the 
domach  :  The  liver  was  foft,  ruddy,  large  in  proportion  to  the  bulk  of  the 
animal,  and  divided,  as  in  the  former  beaver,  into  lobes :  The  gall-blad¬ 
der,  not  anfwering  to  the  bulk  of  the  liver,  was  fmall,  and  half  full  of  a 
liquid  gall :  The  dudlus  hilarius  extended  an  inch  without  the  liver.  In  the 
fkin  of  the  pubis  were  obferv’d  two  remarkable  apertures  j  above,  under 
the  os  pubis  is  the  rima  ■,  below,  under  the  tail  the  anus :  Between  thefe 
apertures  on  each  fide  in  the  fmooth  fkin  appear’d  two  holes,  which  admit¬ 
ted  a  probe,  bat  not  deep,  from  which  fome  ftiff  and  blackifh  hairs  grew 
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out  an  inch  in  length:  In  the  upper  part  of  the  rima  is  lodg’d  the  penis- 
under  it,  the  rima  is  by  means  of  a  partition-membrane  divided  into  two 
parts,  each  of  which  terminates  in  the  lateral  finus.  Upon  removing  the 
ikin  in  the  inguen ,  only  leaving  the  lateral  holes  and  the  inferior  part  of  the 
rima,  where  the  membrane  was  divided,  there  came  to  view  vehicles  full 

ol  an  un&uous  liquor,  the  caftor-bag,  the  tefticles  and  penis  fituated  with¬ 
out  the  abdomen. 

The  vehicle  or  follicle,  and  the  caftoreum  or  caftor-bag,  properly  and 
truly  io  call’d,  were  cover’d  on  each  fide  with  one  common,  fibrous  and 
as  it  were,  mufcular  membrane  ;  this  membrane  arofe  under  the  os  pubis 
and  envelop’d  both  bodies,  and  was  loft  under  the  vehicle  or  follicle  •  it 
was  furmfli’d  with  ftreight  and  oblique  fibres  ;  from  its  origin  and  infection 
it  did  not  leem  to  be  a  portion  of  the  panniculus  carnofus ,  but  a  peculiar 
membranous  mufcle,  ferving  not  only  as  a  cover  for  thefe  parts,  but  alfo 
ior  comprelnng  them.  Upon  removing  on  each  fide  the  fat  and  this 
mufcular  membrane,  the  tefticles,^  included  in  the  proceffes  of  the  terito- 
hxurn,  the  caftor-bag  and  the  vdicle,  to  wit,  three  diftind  parts  on  each 
nde  came  more  diibnóTy  to  view.  The  vehicle  and  caftor-bag  were  ma- 
mleltiy  cuftinguifh  d ;  for,  each  part  was  ftill  inverted  with  a  riiin  mem¬ 
brane,  over  wmen  a  great  many  capillary  blood-velfels  were  fpread 
proceeding  from  the  neighbouring  hypogaftric  and  iliac  velfds.  In  figum 
tnc  vehicle  is  like  an  almond,  cover’d  with  a  green  rind,  two  inches  loZ 
one  broad,  and  half  an  inch  thick,  of  a  whitilh  red,  its  external  Lace 
fomewhat  rough.  i  Upon  removtng  the  thin  membrane  its  whole  furface 
was  mcrukeJ  with  fcveral  minute,  conglomerate  glands,  cohering  by  very 
'  ilbn!b’  llPon  leparatmg  which,  the  whole  furface  feem’d  poffefs’d  as 
n  were,  ot  whmlh  red  warts:  Thefe  verrucal  glands,  as  I  may  call  thim 
auha  d  vuy  lbongly  to  the  membrane  of  the  bladder,  as  wartJ  do  to  the 
ikin;  feveral  capillary  veffels  crept  between  thefe  warts  \ 

might  alfo  be  dtvUl,  without  Ling,  inTo  otherTery  nrinutf  Ä 
witii^apillary  vefiels  alio  appearing  in  their  interfaces.  Near  the  n^ck  of 

the,  veh^le  or  ro|llcle»  at  its  loweit  part  was  a  gland,  of  the  bionefs  of  * 
Kidney-bean,  which  at  firft  fight  was  globofe ;  upon  compreftin<?  it  the 
came  out  of  the  lower  hole  a  white  fubftance  Jikcfa  magaot,  of  Vconfif 
a-nce  of  new  cheefe,  and  of  the  thicknefs  of  a  pigeon  quii  tho»  rhe  h  1 

caaPttor  o"01  7  big§er,than  laL^nale\ nd  it  fmel  ’d  of 

Ä  of  anf  adjoiIf  ^ 

Both  thefe  holes  are  fituated  in  the  Tntlrmech^  Y  X’  K  rotten  Lch«fe , 
anti  anus  ,  each  of  thefe  veficles  conStdÄ  LllTöft  *7 

approach’d  to  the  fire,  made  f  crackling  Ä  Lt 

there 
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there  had  been  much  water  or  fait  mingl’d  with  it-,  but  after  confuming 
what  was  lefs  inflammable,  it  burnt  more  clearly  than  bare  paper  does. 

Upon  cutting  a  fmall  hole  into  the  veficle,  and  blowing  it,  it  fwell’d  very 
much,  without  the  wind  efcaping  at  the  natural  aperture:  On  the  furface 
of  the  inflated  veficle,  the  verrucal  glands  became  more  feparated,  yet 
not  inflated  by  the  wind,  nor  did  there  happen  the  lead  change  in  the 
adjoining  caftor-bag.  I  afterwards  cut  the  whole  veficle  lengthwife,  and 
after  clearing  it  internally  of  its  contain’d  liquor,  it  was  found  encompafs  d 
quite  round  with  a  thin  membrane  like  an  amnion ,  rugous  and  plaitted, 
which  could  not  be  owing  to  the  inflation-,  for,  I  found  the  like  membrane 
in  the  oppofite  veficle,  into  which  I  had  not  blown  -,  there  alio  appear  d 
feveral  very  minute  mouths,  fome  of  which  admitted  a  millet  feed  -,  fomc 
a  lentil,  and  a  middling  probe.  Upon  externally  comprefling  the  verrucal 
glands,  from  moft  of  the  mouths  there  burfl  out  into  the  cavity  of  the 
bladder  a  yellow  oily  liquor,  and  from  fome  of  them  alfo  a  cheefy  fubftance ; 
for,  each  gland  had  one  mouth,  and  fometimes  two  beneath  ;  there  alfo 
appear’d  internally  thro’  the  thin  membrane  a  great  many  capillary  blood-  .  t, 

velfels-,  befides,  the  internal  furface,  on  account  of  the  roots  of  the  glands, 
was  very  unequal:  The  neck  of  the  veficle  internally  was  narrow  and 
rucrous,  furnifh’d  with  ftreight  furrows,  which  externally  for  fome  way 
eafily  admitted  a  probe,  but  being  internally  ftreight  the  paftage  was  more 
difficult.  The  globofe  gland,  adjoining  to  the  neck  of  this  veficle,  and 
of  the  bignefs  of  a  kidney-bean,  after  clearing  it  of  its  contents,  appear’d 
alfo  of  the  conglomerate  kind.  After  viewing  thefe  things  thoroughly,  I 
took  out  the  veficle,  without  hurting  the  caftor-bag,  and  this  I  could  eafily 
do,  as  they  were  diftinguifh’d  by  their  proper  membranes,  and  the  neck 
of  the  veficle  had  a  peculiar  egrefs,  terminating  in  the  fmooth  fkin  with  an 
aperture  half  an  inch  diftant  from  the  rima:  Upon  inverting  the  veficle, 
and  ftretching  it  upon  my  finger,  there  appear’d  oriflces  like  little  cups, 
encompafs’d  with  a  membranous  border,  from  which  oriflces,  upon  prefling 
the  verrucal  glands,  there  ftill  came  an  oleaginous,  and  from  fome  of  them 

alfo  a  cheefy  liquor.  ...  ,  ,  r  , 

The  caftoreum ,  or  caftor-bag,  lay  on  the  fupcnor  part  of  the  veficle  ;  at 

firft  fioffit  it  appear’d  to  be  a  glandulous  body,  of  the  conglomerate  kino, 
three  inches  long,  one  and  a  half  broad  where  broadeft,  at  its  extremities 
an  inch  broad,  and  where  thickeft  fcarce  an  inch  thick ;  in  figure  it  reiem- 
bled  an  oblong  dry  pear,  round  in  its  anterior,  but  flat  m  its  poftenor  part ; 
its  furface  might  be  compar’d  to  the  winding  furface  of  the  brain,  its  co¬ 
lour  was  grey,  intermixt  with  red  veins;  a  nervous  membrane,  fuim  ^ 
with  a  great  many  capillary  blood-veflels,  cover’d  the  furface  of  the  caj  o- 
r-eum -,  this  membrane  I  could  eafily  feparatc  in  a  frefh,  but  with  more  dif¬ 
ficulty,  in  a  dry  cafloreum ,  and  that  not  before  it  was  macerated  in  water: 

In  feparating  it  I  found,  that  it  not  only  join’d  together  the  windings  on 
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it  by  means  of  very  tender  fibres,  but  likewife  cover’d  thofe  windings  every 
where  even  in  the  deeped  furrows.  Upon  expanding  and  laying  open 
thefe  windings  and  gyri  by  breaking  the  fibres  with  my  finger,  I  obferv’d 
remarkable  and  numerous  capillary  vefiels  creeping  among  the  deeper  fur¬ 
rows:  After  removing  the  nervous  membrane,  there  appear’d  another  very 
beautiful  one,  furnifh’d  with  feveral  very  minute  fcales  as  it  were,  which  op¬ 
pos’d  to  the  light,  fhone  like  filver,  efpecially  when  they  were  rais’d  and  fe- 
parated  •,  but  when  they  lay  fiat,  appear’d  livid,  nay,  according  to  the  diffe¬ 
rent  incidence  of  the  light,  yielded  different  colours  like  a  pigeon’s  neck.  This 
membrane  was  every  where  moiften’d  by  a  very  thin  and  limpid  liquor.  In 
the  nma  was  an  orifice  into  which  one’s  finger  might  enter,  opening  into  , 
the  cavity  of  the  cafloreum  ;  upon  putting  in,  therefore,  my  finger,  I  could  i 
expand  all  the  windings  or  ruga,  and  by  blowing  into  it  they  were  more 
expanded,  and  the  whole  cafloreum  in  all  refpeóts  refembled  a  bladder: 
And  thus  I  evidently  learn’d,  that  the  cafloreum ,  which  before  I  had  taken 
for  a  glandulous  body,  was  nothing  other  than  a  bladder,  or  a  rugous  and 
plaitted  purfe,  and  form’d  into  various  windings  and  gyri  by  its  exterior 
nervous  membrane  :  When  expanded  in  this  manner  by  inflation,  it  might 
hold  four  ounces,  but  otherwile,  tho’  indeed  it  had  a  cavity,  fcarce  two  or 
three  drachms.  Upon  cutting  it  up,  in  its  cavity  was  contain’d  a  waxy 
lubftance,  as  it  were,  yellowifh,  friable,  of  a  ftrong  and  fharp  odour,  di- 
vicied  into  little  bits,  lome  of  which  were  as  big  as  a  pea,  others  bigger; 
its  internal  iurface  was  befet  with  the  fame  lubftance,  and  its  paries  feem’d 
as  if  tinged  with  ochre  ;  internally  alfo  the  membrane  was  fquamous, 
whence  that  yellowifh  fubftance  ffuck  out,  but  it  adher’d  firmly  to  the 
leaks  or  villi,  fo  as  not  to  be  feparated  without  pulling  away  thele  villi: 
Anci  upon  pulling  thefe  out,  there  were  punótures  left  in  the  membrane 
hke  the  prick  of  a  needle:  It  manifeftly  appear’d,  that  that  waxy  fubftance 
took  its  rile  and  increafe  from  atoms,  or  very  minute  particles  incrufting 
tnc  Pa? ant^  ftparated  by  attrition.  The  fame  phenomena ,  as  above, 
were  oblervable  in  the  other  cafloreum.  I  alfo  found,  that  the  veficle  and 
cajiO)  ciiui  on  each  tide  may,  on  account  of  the  fkin,  by  means  of  which  they 
cohere,  be  fo  leparated,  as  from  one  beginning  to  remain  connected,  the 

Vir  iin?u  .°?Ce  °ta  HSament  or  intermediate  tie;  but  that  the  two 
toilic.cs  of  both  fides  could  by  no  means  be  included  in  one  membrane.' 

ie  weignt  of  the  two caflorea  with  the  two  vehicles  was  fcarce  four  ounces. 

1  found  the  tefticles  in  this  beaver,  contrary  to  my  expe&ation,  under 
i e  os -pubis,  included  in  the  tunica  vaginalis  near  the  cafloreum  ;  externally 
'V°  0  a  flrotum,  or  tefticles  in  the  inguen  were  difcoverable  either  by 

tne  hg.it  or  touch  ;  and  tho’  the  tefticles  were  near  the  cafloreum ,  yet  there 
was  no  commui  ieat^n  between  them  and  the  cafloreum ,  either  mediate  or 
immediate.  he  blood-veflels,  both  the  deferentia  and  the  capillary  vef- 

s  111  their  furface,  appear’d  plainly  thro’  the  tunica  vaginalis ,  or  the 
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Drocefs  of  the  peritoneum.  The  tefticles  being  gently  prefs’d  retir’d  into 
he  cavity  of  the  abdomen ,  and  lodg’d  in  a  finus  form’d  internally  in  the 
peritoneum  above  the  os  pubis ■,  above  were  inferred  ihto  the  tefticles'  the 
tafa  deferentia ,  commonly  call’d,  the  pyramidalia,  forming  on  all  fides  with 
ach  other  furprifing  anaftomofes  ;  on  them  lay  the  epididymides  and  paraf- 
ate:  Into  the  external  part  of  the  tefticles,  into  the  par  aft  ate,  were  in¬ 
erted,  by  means  of  a  thin  membrane,  the  cremafters ,  in  proportion  to 
heir  fmall  bulk,  remarkable  and  half  hollow,  with  a  membrane  envelop- 
ig  their  nervous  tendons,  as  if  thefe  mufcles,  which  were  pretty  ftrong, 
/ere  to  ferve  for  the  retraction  of  the  tefticles  within  the  abdomen :  The 
efticles  were  very  fmall,  very  white,  thick,  oblong,  and  lefs  than  pigeon- 
ggs,  and  frefh  they  both  weigh’d  four  fcruples,  but  dry,  exaftly  refembl’d 
grape-ftone,  fhrivell’d  up  and  dingy,  and  then  they  weigh’d  only  twelve 
rains,  and  feem’d  nothing  other  than  a  wrinkl’d  fkin  i  and  neither  frefh 
r  dry  did  they  frnell  of  caftor ;  nay,  were  infipid  and  inodorous,  and 
Duld  be  adulterated  by  no  art,  becaufe  the  cheat  might  loon  be  difeover’d 
y  one  who  has  once  but  tranfiently  feen  a  beaver’s  tefticle.  Upon  care- 
.illy  loofening  the  fmall  branches  of  the  epididymides ,  par  aft  ate,  and  vafa 
' dculatoria ,  1  obferv’d  under  the  os  pubis  one  continu’d  du  ft,  of  an  equal 
ignefs,  ftreight,  round  and  nervous,  and  under  that  bone  it  proceeded  to 
ie  neck  of  the  bladder,  but  behind  the  bladder  it  became  four  times  thick- 
r,  and  as  big  as  a  goofe-quill,  but  not  fo  hard  and  folid  :  They  were  in- 
■rted  on  each  fide  laterally  into  the  neck  of  the  bladder.  In  order  to  view 
iis  more  accurately,  1  caus’d  inflate  the  bladder  by  the  urethra  •,  and  the 
ladder  became  greatly  fwell’d  and  globofe  :  A  portion  of  the  urethra  for 
i  inch  from  the  internal  orifice,  before  it  came  under  the  penis,  was  dii- 
:nded  as  big  as  one’s  thumb  ;  but  the  urethra,  conjoin’d  with  the  penis , 
as  in  no  wife  of  this  bulk  i  and  that  bigger  portion  we  may  call  the  neck: 
'hey  were,  therefore,  inferted  laterally  into  the  neck,  at  an  inch  diftance 
om  the  internal  orifice.  In  the  middle,  between  the  infer tion  of  the  vafa 
aculatoria ,  were  inferted  the  proftate,  whofe  appearance  was  furprifing  •, 

>r,  about  their  infertion,  half  an  inch  in  breadth,  they  are  expanded  into 
vo  long  horns  towards  the  vafa  ejaculatoria,  refembling  a  cowl,  white 
id  foft  j  under  the  neck  they  are  of  the  thicknefs  of  an  ordinary  quill,  at 
ie  extremity  more  flender,  to  which  on  each  fide  adher’d  a  pellucid  gland, 

'  the  bignefs  of  a  hemp-feed  :  Between  the  cornua  of  the  proftate ,  and 
ie  vafa  ejaculatoria  was  fituated  on  each  hand  a  plaitted  body,  compos’d 
:  vehicles  and  glands,  whitifli,  and  adorn’d  with  capillary  blood-veflels :  I 
•ok  them  for  the  veficule  feminales.  Upon  cutting  this  neck  of  the  blad¬ 
er  forwards,  I  obferv’d  internally  in  the  pofterior  inferior  part  a  prominent 
truncle  of  the  bignefs  of  a  pea,  fo  as  to  have  a  finus  beneath,  into  which 
catheter  being  thruft  may  eafily  reach :  In  the  middle  of  the  caruncle 
X)ve,  there  appear’d  an  aperture,  and  two  others  laterally,  to  wit,  one 
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on  each  fide.  Upon  prefiing  the  vafia  ejaculatoria  from  their  lateral  aper¬ 
ture,  came  out  a  white,  thickifh  firnen  \  but  upon  fqueezing  the  veficula 
f mir.  ales  not  fo  much  as  a  drop.  Upon  lqueezing  the  prefiat  a,  either  both 
or  only  one  of  the  horns,  from  the  middle  aperture  was  dilcharged  a  thin, 
yellowifh,  turbid  liquor.  Upon  cutting  lengthwife  the  vaja  ejaculatoria , 
they  were  found  hollow,  containing  Hill  a  white  concocted  femen.  Upon 
opening  the  profiata ,  each  horn  had  an  oblong  deep  furrow,  which  united 
together  before  the  ir  infertion,  but  upon  cutting  the  veficula  lengthwife 
and  a-crofs,  I  cbferv’d  nothing  befides  a  thin  lympha ,  at  lead;  nothing  like 
the  fernen  of  the  vafa  ejaculatoria. 

The  kidneys  were  lefs  convex  than  in  other  animals,  fiat  and  comprefs’d 
and  fharp  at  their  borders,  two  inches  and  a  half  long,  and  one  and  a  half 
broad;  and  where  thickefi:  fcarce  an  inch  thick.  Upon  opening  the  pelvis 
I  obferv’d  its  furface  finely  drawn  over  with  capillary  vefife Is ;  the  caruncles, 
of  a  dark  red  and  large,  jutted  out  from  the  canals.  Upon  compreffing 
the  pelvis  towards  the  ureters,  ftreight  long  furrows  were  obferv’din  them  ; 
the  ureters  were  ftrong  and  nervous.  Between  the  duplicature  of  the  blad¬ 
der  they  proceeded  above  an  inch  before  they  opened  into  the  bladder,  and 
that  obliquely.  The  bladder  was  almoft  empty,  containing  a  little  turbid 
urine,  was  thick,  rugous,  and  furnifh’d  with  ftreight  plaitts,  and  of  the 
bignefs  of  an  ordinary  pear.  Upon  inflating  it,  it  became  remarkably  big. 
The  emulgent  vcfiels,  fuch  as  the  veins  and  arteries,  were  large.  In  the 
pelvis  at  the  fides  of  the  retium  and  bladder  I  found  two  oval  glands,  of  the 
bignefs  of  a  hazel-nut,  pulpy  and  containing  a  vifeid  muctu,,  in  their  cir¬ 
cumference  porous,  as  it  they  had  been  prick’d  by  a  needle.  Thefe  glands 
probat  iy  impart  this  mucus  to  the  rcEium ,  of  which,  it  has  always  plenty,  i 
The  penis  was  lodged  in  a  peculiar  and  fuperior  fimus  of  the  rima ;  the 
whitifh,  rugous  glans  was  cover’d  with  a  white  and  rugous  praputiumM 
having  below  a  franum:  From  the  urethra  hung  down  two  fmall  plaitted: 
bodies,  of  a  dark  red,  like  the  nympha  in  women  ;  its  bony  anterior  parti 
for  an  inch  in  length  is  cover’d  with  a  loofe,  rugous  fkin,  furnifh’d  with 
ftreight  furrows,  roughifh  and  fprinkled  with  feveral  black  fpots,  arranged 
in  a  certain  order  •,  its  pofterior  part  was  foft,  compos’d  of  two  fpongy 
bodies  and  the  urethra.  Thefe  bodies  were  cover’d  with  a  hard,  nervous 
membrane,  arofe  from  the  os  pubis  in  a  broad  nervous  circle,  internally  ol 
a  dark  red:  Thefe  bodies  were  in  all  refpe&s  as  they  are  deferib’d  by 
Arantius ,  to  wit,  like  the  pith  of  a  reed  ;  the  one  was  diftinguifh’d  from  ' 
the  other  by  a  nervous  partition.  About  the  root  of  the  penis  I  found  < 
remarkable  blood- veflfels,  which  for  fome  way  extended  towards  its  fides  1 
and  enter  d  the  fpongy  bodies-,  there  alfo  I  found  the  levatores  penis ;  the  ] 
officie  of  the  penis  was  firm  and  hard,  white,  nowife  cartilaginous,  ante-* 
riorly  gbbofe.  &  | 
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In  the  head  were  alfo  obferv’d  fome  things  worthy  of  remark:  The 
temporal  mufcle  was  thick  and  very  flrong,  and  for  that  reafon  the  os 
jugale  was  arch’d,  a  portion  of  it  jutting  out :  The  finas  for  receiving 
the  apophyfis  of  the  inferior  maxilla  was  half  an  inch  diftant  from  the  occf- 
put,  whence  it  might  alfo  yield  backwards,  otherwife  than  in  a  man.  In 
theloweft  part  of  the  orbit  of  the  eye  were  three  eminencies,  in  which  the 
roots  of  the  molares  terminated,  and  near  thefe  eminencies  the  optic  nerves 
proceeded:  I  he  molares  were  1 6  in  number ;  in  each  fide  of  the  upper  and 
lower  jaws  four;  the  fituation  of  the  inferior  molares  inclin’d  obliquely 
forwards;  of  the  fuperior,  obliquely  backwards:  In  the  upper  jaw  the 
pofterior  did  not  touch  the  two  hinder  inferior :  In  the  inferior  jaw  the 
anterior  did  not  touch  the  two  fuperior.  Between  the  incifors  and  molares 
I  found  a  Ipace,  of  an  inch  in  length,  without  teeth.  The  incifors  in  the 
upper  jaw  are  ihorter,  paler  and  of  a  yellow  colour;  the  inferior  are  longer 
and  red;  both  of  them  broad  and  equally  fharp:  The  inferior  enter  into 
the  fuperior,  but  do  not  touch  each  ethers  points:  Whence  in  the  fuperior 
incifors  is  form’d  a  finus  for  receiving  the  inferior,  which  is  alfo  feen  in 
fome  birds  of  prey,  as  the  eagle,  the  hawk,  and  even  the  parrot.  Hence 
the  fcullof  the  beaver,  ftript  of  its  flefh,  diel  about  the  mouth  refemble,  as 
it  were,  the  beak  of  thefe  birds.  In  the  palate,  not  far  from  the  incifors , 
were  two  holes,  of  half  an  inch.  The  canal  of  the  ears  was  direóled  up¬ 
wards  ;  where  it  ceas’d  to  be  bony,  the  tympanum  was  feen.  I  obferv’d  a 
wonderful  variety  of  futures ;  the  fagittal  future  extended  to  the  nofe,  the 
:oronal  reach’d  tothofe  two  oblong  holes  of  the  os  palati  before  the  orbit 
ff  the  eyes;  and  befides  thefe,  many  others  were  obfervable.  The  bones 
sf  the  cranium  were  dole  and  ferong,  and  of  an  ordinary  thicknefs ;  the 
:ongue  was  very  thick  and  fill’d  the  whole  mouth.  Each  eye  had  leven 
muffles. 

Maximilianus  Henricus  Egermejcrus  inform’d  me,  that  in  a  beaver  he 
fiffected,  after  cutting  away  the  caficreum  and  follicle ,  he  obferv’d  about 
die  flomach  that  ruddy  eminence  I  obferv’d  above,  and  upon  removing 
:he  thin  nervous  membrane  and  the  thicker  ruddy  one,  he  law  the  blind 
extremities  of  the  tubuli ,  arranged  in  a  beautiful  order,  like  conglomerate 
glands  ;  that  upon  opening  the  ftomach  thro’  feveral  both  greater  and 
mailer  mouths,  and  after  externally  comprefilng  it  in  that  eminence, 
fiere  was  difeharged  a  white  and  grey,  clammy  mucus ,  fmelling  of  cador 
md  pretty  faltifh ;  that  the  mouths  ffarcely  admitted  a  probe  internally, 
out  externally  upon  making  a  wound  on  the  top  of  the  tubuli,  the  probe 
3afs’d  without  any  obfiacle  thro’  the  tubuli  into  the  cavity  of  the  ftomach; 
md  that  he  alfo  obferv’d  a  very  large  c cecum ,  fluff’d  with  excrements. 

It  is  a  groundlefs  report,  that  the  beaver,  when  purfu’d  by  the  hunters, 
fites  off  his  genital  parts,  as  Pliny*  relates  the  llory,  and  that  according 
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to  Bolhuis %  they  fwallow  them*,  that  this  was  a  fabulous  relation,  the 
ancients,  as  Diofcoridese ,  to  whom  Pliny  agrees*,  have  long  ago  obferv’d, 
and  many  alio  of  the  moderns  have  done  the  fame  thing,  as  Phil,  Jac.  Stichs 
a  Lewenheimh  in  his  Gammarologia e :  But  the  hiftory  of  the  two  beavers 
above  does  abundantly  fhow,  that  the  cutting  away  thefe  parts,  if  not  im- 
poffible,  would  yet  be  always  dangerous,  and  that  thereby  they  would 
be  fo  far  from  laving  their  lives,  that  they  would  halten  their  death*,  as 
they  muft  not  only  bite  off  the  tefticles,  but  alfo  the  caftor-bags  with  the 
follicles,  which  could  not  happen  without  a  plentiful  hemorrhage,  on  ac¬ 
count  of  the  wide  bafe  of  thofe  parts  and  the  remarkable  blood-veiTels 
lodged  in  them*,  and  which  would  be  the  more  fatal,  as  the  blood  of 
beavers  is  very  fluid.  Tho’  it  is  not  to  be  denied,  but  that  in  brutes  thefe 
parts  may  be  cut  away  without  hazard:  And  feme  of  thefe  operators, 
performing  on  men,  oblige  them  to  walk  about  foon  after  the  operation, 
and  that  without  any  danger*,  and  they  affirm  that  they  venture  to  do  this 
from  ufing  a  certain  excellent,  foreign  balfam,  which  they,  immediately 
after  cütting,  pour  into  the  frefh  wound  *,  and  I  very  lately  learn’d  of  a 
burgeon,  who  afiifted  in  thefe  operations,  that  this  balfam  is  nothing  other 
than  melted  hogs-lard,  which  they  plentifully  pour  into  the  frefh  wound. 
The  lbory  of  the  caftor’s  biting  away  his  tefticles,  is  probably  owing  to 
huntfmen  themfelves,  who  firft  contriv’d  this  fable,  either  as  they  obferv’d 
the  beavers,  tir’d  with  the  chace,  licking  their  groin,  or  as  they  themfelves 
privately  ftole  the  caftor-bag,  as  a  thing  of  value,  and  fo  put  upon  their 
mafters  by  this  ridiculous  tale. 

Both  the  beavers  above  had  the  teftes  of  a  male,  as  well  thofe  I  found 
within  the  abdomen  in  the  firft,  as  thofe  I  found  externally  under  the  os 
pubis  in  the  fecond,  as  appears  fully  from  their  defeription. 

The  cafloreum  or  caftor-bag  is  falfely  call’d  the  tefticles,  and  fuch  as 
affert  it  are defervedly  reprehended  by  Charas'  which  alfo  Rondelet ius  in 
Gefner  de  caftor.  has  long  ago  affirm’d,  becaufe  there  appear’d  to  him  nopaf- 
fage  to  the  penis  *,  and  befides,  the  difteebion  of  both  the  beavers  ffiews,  that 
neither  the  caftor-bag  nor  the  follicles  contribute  any  thing  to  generation ; 
and  therefore  deierve  not  that  name.  They  are,  indeed,  both  call’d  cafiorea 
by  Diofcorides  l.  c.  and  tefiiculi  by  other  phyficians,  but  abflirdly,  accord¬ 
ing  to  Melchior  Sebizms ,  in  his  treatiie  de  Aliment,  faculty  where  there 
are  more  arguments  to  evince,  that  the  cafiorenm  deferves  not  the  name  ol 
tefticles  j  and  of  this  opinion  alio  is  Jan  Saracen .  in  Not.  ad,  Diofcoridem. 

Oui  cafiorenm  is  the  true  cafiorenm  of  the  ancients,  which  we  may  not 
on;y  iafely  uie  for  removing  thofe  difeafes,  in  which  they  write  it  was  of' 
fervice,  but  may  mix  it  with  the  theriaca-3  becaufe,  if  we  are  to  abide  by 
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the  authority  of  the  ancients,  all  the  principal  characters  deliver’d  by  Dieft 
corides ,  are  found  in  our  caftoreum . 

Of  what  fervice  the  waxy  fubftance,  contain’d  in  the  caflor-bag,  and  the 
liquor  in  the  follicle,  may  be  of  to  the  beaver,  I  own  is  obfcure  and  incer¬ 
tain.  Rondeletius  in  Gejner  relates,  that  beavers  often  lick  and  fuck  thofe 
parts;  a  thing  which  is  credible;  for,  the  ?nucus  in  the  tubuli  of  the  fto- 
mach  finells  of  caftor,  not  that  it  enters  the  mouths  of  the  tubuli ,  as  it  is 
taken  down,  but  becaufe  the  mucus  mixt  with  the  chyle,  infeCts  the  whole 
mafs  of  blood,  from  which  it  is  again  feparated  in  thefe  tubuli :  M  hence 
Gefner  and  Sebizius  1.  c.  write,  that  its  flefh  is  unfavory  and  hard,  and  that 
it  muft  be  temper’d  by  boiling  before  it  can  be  taken  as  food. 

That  both  beavers  fed  on  nothing  but  bark,  the  contents  of  the  ftomach 
fhow’d,  nay,  huntfmen  agree  in  this.  The  illuftrious  Count  de  Furften- 
lerg  at  Wir t ember g  lately  caus’d  bring  up  two  young  ones,  but  they  rather 
chofeto  die  with  hunger,  than  eat  either  fifh  or  flefh.  The  tubuli  near  the 
ftomach  opening  into  the  ventricle,  and  bedewing  it  with  that  mucus  above 
mentioned,  deferves  further  enquiry. 

The  virtues  of  caftor  are  greatly,  and  often  not  without  reafon,  cried  up 
in  cold  affeCtions  of  the  brain,  its  appendices  and  nerves,  to  which  Dr.  W 'illis 
defervedly  reckons  hyfteric  fits  ;  and  probably  this  virtue  of  the  caftor  in 
thefe  diforders  is  owing  to  a  volatile  fait ;  whence  it  can  penetrate  into  the 
inmoft  parts,  incide,  diffolve  and  diffipate. 


A  Biffertation  on  the  Philofopber’s  Stone,  prefix  d  by  Henfmg  to  his 
Demonftraticnes  Chemicas,  Publicas,  at  Giefia,  Nov.  1722. 
From  the  Opus  Mago-Cabbaliflicum  &  Theofophicum  of  Geo. 

von  Meiling,  p.  517. 

Tranflated  from  the  H  1  g  h-Du  t  c  h.  ' 


FROM  time  immemorial,  indeed,  a  great  deal  has  been  writ  an  the 
philo fophers flojie ,  as  appears  from  the  writings  of  Olaus  Borrichius 
again  ft  Urfinus,  Kircher  and  Conringius:  And  a  blind  eagernefs  after 
it  has  prevail’d  almoft  fo  univerfally,  that  within  thefe  few  years  between 
8  and  10000  books  have  been  wTOte  upon  the  fiibjed.  And  if  a  man 
take  but  the  lead  furvey  of  ancient  and  modern  times,  he  lhall  find,  that 
many  Emperors,  Kings,  Princes,  Nobies,  and  others,  both  learned  and 
unlearned,  down  to  the  meaneft  mechanic,  have  and  {till  do  app>y  them- 
felves  to  the ftons  ;  nay,  the  thing  is  become  lo  common  that  the  m-aneft 
dabbler  in  chemiftry  can  reafon  about  it.  On  the  contrai y,  there  aie  rnai.y 
who  regard  the  ft  one  as  a  mere  chimera  and  as  a  vain  attempt,  lo  us  net 
only  to  oppofe  it  by  reafoning,  but  to  look  on  fuch  people  as  iOoL,  w ho 
would  only  maintain  the  poffibility  thereof.  Hence  among  othcis  CaidinA 
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Psrronitis  fays ;  ‘  fnch  are  poor  weak  heads,  indeed,  ^  who  are  employ’d 
t  about  the  quadrature  of  the  circle,  the  perpetuum- mo  aile  and  the  philo fo- 

‘  pher’sftone.’  ‘  .  .  r  . 

And  vet  it  is  remarkable  that  there  are  not  a  few,  who  make  fcruple 
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making  of  gold  :  A  remarkable  . 

who  up  and  down  in  his  writings  is  very  fevere  on  cnemiluy;  and  yet  in 
private  he  applied  himfelf  with  great  earneftneis  to  tms  \  aluabk  ait. 

It  is  certain,  that  formerly  in  France  alchemy  was  prohibited  under  fevere 
penalties  •,  and  yet  the  prelent  Regent  infilled  on  it,  tnat  fuch  members  of 
the  Royal  Academy ,  as  cultivated  chemiftry,  fhoulel  apply  themfelves  to 
the  diicovery  of  the  philosopher  s fiouc :  And  no  one  is  ignorant,  tnat  among 
Roman  Catholics  the  art  was  forbid  upon  fevere  penalties-,  and  yet  no 
where  were  greater  pains  taken  about  it,  than  in  the  cioifters  themfelves, 
dc-  In  fuch  circum  fiances  it  very  eafily  happen’d,  that  men  run  in  to  extremes; 
either  they  judged  too  favourably  of  the  matter  and  became  too  credulous, 
or  blindly  defpis’d  the  whole,  and  contrary  to  ail  reafon  expos’d  it:  Now 
as  fuch  a  procedure  ill  becomes  a  man  of  un demanding,  I  have  thought 
proper  on  this  occafion  to  fay  fo  much  of  this  noted  ft  one  of  the  philo- 
ibphers,  that  my  readers  may  have  a  right  conception  thereof,  and  be 
able  to  avoid  every  difafter. 

1  fhall  on  this  occafion  briefly  illuftrate  the  following  particulars ; 
i.  What  the  philo fopher’ s  ft  one  is;  whether  the  doing  of  it  be  pofiible, 
and  whether  the  virtues  aferib’d  to  it  be  credible?  2.  Why  fo  few  have 
attain’d  thereto?  3.  Theabfurdand  injudicious  encheirefes,  which  thofe  in 
purfuit  of  the  ft  one  commonly  undertake.  4.  Whether  it  be  advifeable 
for  any  one  to  engage  in  this  art? 

tlie  That  we  may  not  reafon  like  a  blind  man  about  colours,  we  mull  in  the 
fir  ft  place  have  a  clear  conception  of  what  the  philofopher’  s  ft  one  properly 
and  truly  is  :  And  I  define  it,  a  body  compofed  by  art  from  a  highly  purified , 
animated  mercury  and  a  living  gold ,  and  by  means  of  a  long  continued  fire  fo 
firmly  knit  together ,  as  never  after  to  be  feparated ;  in  which  form  it  ccm  in 
an  infant  fo  ripen  the  other  metals ,  purify  and  fix  them ,  as  to  become 
exalted  to  the  nature  of  the  pure  A  gold.  That  the  whole  may  be  rightly 
underllood,  I  fhall  take  this  definition  to  pieces,  and  explain  in  particular 
all  the  parts  thereof. 

In  the  firfl  place  I  fay,  that  the  philofopher’ s  ft  one  is  a  body  compos’d  by 
art:  This  art,  indeed,  is  now  a  days  call’d  chryfopceia ,  but  abufively: 
c  for,  we  make  no  gold,  fays  Gcfrer,  but  we  only  fupply  nature  with  the 
4  preparation  of  her  own  proper  materials,  that  fhe  may  compleat  the 
c  defign  of  the  greateft  purity’.  Others  call  the  art  alchemy ,  but  impro¬ 
perly  too  for,  this  art  is  rather  employ’d  about  the  refolution  of  natural 

bodies 


i 


of  Germany,  % ?c. 

bodies,  and  lias  many  views  and  many  purpofes  :  On  the  contrary,  the 
principles  or  fundamental  rules  of  our  art  are  aptly  call’d  philo fophia  Herme¬ 
tic  a  •,  the  art  itfelf,  Ars  Hermetica-,  and  the  artifts  themfelves,  who  have 
actually  compleated  the  J lone,  are  call’d  philo faphi  adepti ,  or  only,  and  that 
by  way  of  eminence,  philofophi :  And  fuch  have  no  further  work  on  their 
bands,  than  to  purify  and  unite  ;  and  they  deal  in  nothing  other  than  the 
centre  or  foul  of  mercury  and  gold :  The  production  itfelf  at  laft  is  a  won¬ 
derful  body,  a  hcufe  of  light ,  the  mo  tit  fixt  and  inconfumable ,  in  fire  the 
motit  fluxile  fdphur  of  nature  and  in  fine,  the  feed  of  goldy  a  medicine  for 
men  and  metals.  Such  as  give  out,  that  they  have  leen  this  ftone,  as 
Frederic  Gallus  in  his  joilmey  to  the  defart  St.  Michael,  affirm,  that  in  the 
night  it  is  fhining  bright,  but  in  the  day  time,  a  tranfparent,  blood-red 
ftone,  or  alfo  a  powder:  Others  affert,  that  it  is  alfo  very  heavy,  and 
that  it  muft  be  fo,  appears  from  the  parts  of  which  this  ftone  is  compos’d  ; 
for,  I  have  laid,  that  its  confutuent  parts  are  a  highly  purified,  animated 
mercury,  and  a  living  gold.  Thefe  things  we  muft  confider  a  little  more 
exabfly. 

F i r it,  there  is  mention  made  of  a  mercury  :  Here  in  general  we  are  to 
obferve,  that  it  is  a  very  ancient  faying,  in  mercury  is  all  what  the  wife  look 
for.  Now  when  we  afk  in  particular,  what  fort  of'  mercury  it  is,  and 
wherein  it  is  to  be  fought,  and  proximately  to  be.  found  ?  The  philofophers 
in  their  writings  make  fuch  furprifing  and  round  about  deferiptions,  as 
entirely  to  confound  the  reader:  But.  does  a  man  enquire  with  indefatigable 
labour  into  the  agreement  of  the  philofophers  and  follow  nature,  he  finds 
the  following  truths,  which  to  avoid  prolixnds,  I  fhall  couch  in  thefe  fhort 
axioms,  i.  The  only  defign  and  effect  o:'  the  philo fopher  s  ficne  is  the 
increafe  and  generation  of  gold.  2.  All  increafe  and  generation  of  afpecies 
are  brought  about  by  a  fimilar  fpecies,  that  is,  a  like  generates  its  like  ; 
thus  a  lion  begets  a  lion,  and  not  an  eleph  rat  j  a  man,  a  man,  and  not  a 
bear,  ÖV.  barley  yields  no  wheat-,  nor  Goes  corn  yield  ady  rape-feed. 
3.  Everything,  that  is  capable  of  increafe,  muft  have  its  proper  feed; 
and  each  feed  requires  its  own  proper  fit  matrix,  if  otherwife  we  defign  the 
feed  fhall  not  be  fpoil’d,  nor,  contrary  to  the  nature  ot  the  thing,  yield  a 
falfe  production.  On  this  account  no  hufbandman  is  fo  abfurd,  as  to  fow 
his  grain  on  marble,  or  throw  his  barley  into  a  marfhy  meer,  but  he  care¬ 
fully  prepares  his  field,  and  commits  tue  gram  thereto  ;  and  who  final  l 
reckon  that  hufbandman  prudent,  who  has  fov.  poppy-feed,  and  would 
reap  wheat?  4.  Every  feed,  fhall  it  otherwife  be  fruitful,  muft  above  all 
other  things  be  entire  and  found,  as  to  its  ftrudture  and  mixture  ;  and  then 
both  its  external  and  internal  parts  muft:  be  relax’d  by  a  proper  moifture 
and  be  made  fluid  ;  befides  this,  a  proportional  warmth  muft  let  the  fo  ra¬ 
tion  a  going,  that  is,  bring  it  to  perfect  aftion  and  move  the  whole: 
Befides,  the  -air  muft  have  accefs  to  it  in  a  due  proportion,  that  the  warmth 
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may  not  be  ftiffl’d,  and  the  folution  and  circulation  of  the  juices  be  not 
impeded.  Upon  thefe  accounts  corn  grows  not  green  upon  a  dry  bottom  ; 
no  barky  blooms  in  winter  ;  and  under  the  earth  or  in  an  air-pump  we  are 
to  exped.  no  fruit.  5.  The  moifture,  which  nourifhesthe  feed,  gives  it  no 
particular  fpecification,  but  it  is  fpecificated  in  and  by  the  feed ;  and  this 
moifture  mull;  have  in  itfelf  the  material  principles,  of  which  the  feed  con- 
fids,  namely  a  nitrous,  fatty  lubftancc:  Whence  common  fait  water  or 
vitriolic,  aluminous  water  deftroys  the  plant.  6.  The  feeds  of  the  vege¬ 
table  and  animal  kingdoms  cannot  yield  the  fruits,  one  of  the  other:  As 
oats  cannot  produce  a  rabbit ;  and  from  the  feed  of  a  fox  no  pear-tree  can 
be  produced.  Now  as  the  vegetable  and  animal  kingdoms  have  each  of 
them  their  peculiar  feeds,  matrix's,  manner  of  generation,  and  life ;  and 
as  out  of  its  own  fpecies  none  of  them  arifes  and  confifts,  fo  is  alfo  the 
mineral  kingdom  very  different:  When,  therefore,  in  this  kingdom  men¬ 
tion  is  made  of  feeds,  life,  death,  growth,  increafe,  matrix ,  moiflure, 
warmth,  air  and  the  like,  we  are  to  underfland  all  thefe  things  according 
to  the  fpecies  and  nature  of  minerals. 

Now  do  the  hermetic  philofophers  fecundarily  feek  for  the  increafe  of 
gold,  they  muff  1.  have  a  gold-feed  *,  2.  a  proper  liquor,  3.  fit  matrix's  or 
toils.  Now  to  difcover  thefe  things  we  fhall  again  run  over  thefe  fhort 
rules,  i .  Gold  according  to  its  qualities  is  the  mod  fixt,  pure  and  heavy 
lubftance  in  the  three  kingdoms ;  according  to  its  fubftance,  a  body  coagu¬ 
lated  together  from  the  purefl  and  moll  fixt  mercury,  fulphur  and  fait;  fo 
rhat  thele  its  principles,  except  the  third,  cannot  be  feparated  from  each 
other,  either  by  art  or  nature. 


As  according  to  the  order  of  nature,  the  feed  muff  be  of  a  like  fubftance 
w  ith  the  fruit,  as  we  have  faid  ;  fo  according  to  the  opinion  of  the  genuine 
philofophers  it  is  true,  that  the  feed  of  gold  muft  not  be  fought  for  in  con¬ 
sumable,  volatile,  vegetable  and  animal  fubftances,  nor  in  fulphureous 
arfenical  things,  ißc.  but  in  gold  itfelf.  2.  But  gold,  fo  foon  as  it  i l 
1  melted  out  of  its  ore,  is  dead,  that  is,  can  of  itfelf  yield  no  increafe,  in 
regard  it  only  has  lo  much  moifture  in  itfelf  as  is  neceflary  to  its  effence 
as  we  have  faid  above  of  corn.  3.  To  make  it,  therefore,  into  a  living 
iced,  its  eftential  moifture  muft  be  unlock’d  and  augmented  with  its  like. 
4 1  ow  eflential  moifture  is  mercury,  which  is  coagulated  by  its  ful- 
pnui,  and  is  (hut  up  in  ftony  bands  or  receptacles,  as  appears  from  the  firft 
rme  5  The  lolvent  of  gold  muft  alfo  be  a  mercury.  6.  This  mercury 
muft  be  fought  for  in  the  mineral  kingdom,  and,  exclufive  of  the  vegetable 
and  animal  kingdoms,  nay  all  elements,  muft  be  found  therein. 

But  that  in  this  fearch  we  may  not  go  aftray,  I  fhall  again  draw  fome 
<  eitain  axioms  from  the  true  philofophers.  1.  Our  folvent  and  our  water 

^csnof’the  ftining  bHght  -d  4  liquor  tS 

.  not  t.ie  hand.  2.  Further,  our  water  has  a  near  affinity  with  metals; 
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ir,  therefore,  mixes  exaótJy  with  them  and  quits  then? not  readily.  3.  Our 
water,  after  its  preparation,  goes  off  entirely  therefrom  in  the  lire,  as  a 
volatile  fpirit,  or  remains  entirely  fixt  therein.  4.  Our  water,  united  in  a 
proper  quantity  with  gold  and  fiiver,  makes  them  volatile  ;  and  alio  with 
them  abides  the  fire  :  And  upon  viewing  all  nature  around  wc  find  no 
liquor,  which  has  the  above  qualities  for  the  molt  part  and  even  in  its  crude 
Hate,  like  quickfilvèr  or  common  mercury:  But  now  the  coniufion  con. 
tinues,  in  regard  all  do  rejeót  the  common  mercury,  and  hence  lome  would 
have  a  mercury  of  bodies,  that  is,  of  metals  from  gold  and  fiiver  \  but 
others  from  all  the  elements,  by  which  means  many  millions  have  been 
fquander’d  away.  But  that  this  confufion  may  be  of  no  prejudice  to  us, 
1  fhall  again  cull  out  thefe  fhort  axioms  of  the  philofophers.  1.  1  he  ex¬ 
cellent  author  of  the  arcanum  philo f ophite  hermetic <c  confirms  Geher' s  opinion, 
when  he  lays,  4  he,  who  regards  common  mercury,  as  it  exifts  in  nature 
t  and  in  its  entire  fubftance,  for  the  radical  folvent  of  gold,  deceives  both 
‘  himfelf  and  others :  But  he,  who,  on  the  contrary,  entirely  rejects  the 
*  mercury  of  the  vulgar,  aóts  againft  the  truth.’  2.  He,  who  can  draw 
from  mercury  its  pureft  fubftance  and  free  it  from  its  leprofy  and  droply, 
is  in  the  nigheft  road  to  find  out  our  mercury.  3.  He,  who  can  increafe 
in  due  weight  the  innate  internal  fulphur  of  mercury,  has  then  at  length 
the  true  method  to  feparate  the  true  water  and  menftruum ,  the  fulphur  and 
mercury  of  gold  from  the  hard,  clofe,  rocky  fliells,  and  to  render  it  living 

or  aótive.  ^  .... 

This  is  that  valuable  water,  which  has  fo  many  names  given  it  by  the 
philofophers  for  the  infnaring  the  imprudept-,  and  which  I  have  openly 
and  without  referve  (fo  far  as  I  could  difeover  it  from  upwards  of  400 
books  after  indefatigable  ftudy  and  experiments)  call’d  above  in  the  defi¬ 
nition,  a  highly  purified ,  animated  quickfilvèr . 

We  fhall  now  alfo  confider  the  living  gold.  Common  gold,  as  was 
already  laid,  is  entirely  pallive  and  dead,  as  it  were  ;  belides,  it  has  paitly 
inherent  foreign  impurities,  and  partly  different  things  are  added  to  it  by 
artifts  both  in  the  mint  and  other  works,  which  leffen  its  natural  worth  and 
uncommon  beauty  :  Hence  the  philofophers  rejeót,  indeed,  the  common 
gold,  tho’  not  gold  itfelf  •,  but  they  teach  to  purify  and  cleanie  it  from  all 
alloy  by  means  of  the  corroding,  mineral  wolf,  antimony,  or  by  quota¬ 
tion,  folutions  and  precipitations,  cementations,  &c.  and  then  they  look 
upon  it  as  the  proximate  matter,  from  which  the  fulphur  of  the  philoicpheis 
muff  previoufly  be  made,  before  the  ft  one  or  the  true  gold-feed  can  be  let 
at  liberty,  namely,  with  a  drachm  ot  the  purified  gold,  made  into  a  un¬ 
tile  powder,  and  with  three  drachms  of  _  the  above  philofophical  mercury, 
they  make  the  fofteft  amalgam,  that  is,  a  mafs,  which  like  .oft  butter 
fuffers  itfelf  to  be  treated  by-  the  hands.  This  they  put  into  a  proportio¬ 
nate  glafs-phial,  call’d  the  external  philofophical  egg  ,  and  even  it  is  uci. 
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and  efferts,  according  to  its  nature,  what  the  fhell  of  an  animal  egg  does ; 
then  they  fhut  clofe  the  phial  above,  that  no  more  air  may  come  in  or  ro 
out  than  is  needful-,  and  then  they  give  it  in  a  fpacious  furnace  the  due 
degree  of  warmth,  inceffantly  day  and  night  for  nine  months  together'-, 
and  in  that  time  the  gold  with  the  mercury  is  volatile,  and  as  the  philofo- 
phers  fpeak,  it  is  reduced  to  its  firfi  matter.  In  the  mean  time  there  ap¬ 
pear  from  black  to  white,  from  white  to  red  fo  many  wonderful  colours  ■ 
confequently,  fo  many  different  circumftances  of  the  copulated  mercury 
and  gold,  as  the  philofophers  cannot  fufficiently  defcribe ;  till  at  length 
the  gold  gets  the  upper  hand,  and  thus  unites  the  mercury  with  itfelf,  fo  as 
never  after  to  be  leparated  therefrom  by  any  force  of  fire,  water  or  air. 
Now  this  is  the  firft  rotation  :  But  yet  the  ftone  is  far  from  being  made ; 
but  firft  the  fulphur  of  the  philofophers  is  form’d,  which  yet  efferts  nothing 
other  tiran  that  it  farther  quickens  the  dead  gold,  makes  it  rich  in  blood 
nay,  in  feed;  for,  when  this  fulphur  is  mix’d  with  gold,  and  then 
the  mercury  of  the  philofophers  is  put  to  it,  and  as  the  firlt  time  it  under¬ 
goes  a  cortion  of  7  to  9  months,  fo  at  length  is  obtain’d  the  fo  highly 
priz’d  ftone  of  the  wife  in  the  true  feed  of  the  gold,  which  fuffers  itfelf  to 
multiply  into  feveral  millions:  And  thus  we  fee  the  foil  wherein,  this  feed 
is  let. 

A  common  foil  for  vegetables  muff  have  a-  fufficient  quantity  of  water, 
and  a  fat,  fahne,  hollow  eaith,  when  it  is  to  be  lit  for  the  purpofe,  and  this 
water,  fat  and  fait  will  be  in  the  corn  increas’d  to  corn,  in  wheat  to  wheat, 
ißc.  Thefe  fame  principles  fmell  well  and  agreeably  in  the  role,  clove-jellv-- 
flower,  lavender  and  mrcijfus ;  in  black  currans  they  ftink  like  buses  r 
In  hen-bane,  opium  and  a ff a  foetida  they  alfo  fmell  difagreeably :  In  a  word* 
lo  many  feeds  as  there  are  in  nature,  fo  many  times  is  the  undetermined 
water  and  earth  determined  and  fpecificated.  The  philofophers  alfo  in  this 
manner  have  their  peculiar  foils  for  their  gold-feed;  and  thefe  indeed  are 
very  different  in  goodnefs,  as  alfo  ufually  happens  in  other  common  foils- 
for,  fo  me  times  one  field  wants  water;  another,  fat  and  fait;  another  is 
too  fandy;^  another,  too  ftony,  ÖV.  But  there  are  properly  fix  foils  of 
as  many  different  natures  and  worth;  the  firft  and  beft  is  mercury-  the 
tecond,  hlver;  the  third,  tin;  the  fourth,,  lead ;  the  fifth,  antimony  1  the 

Bach  of  thele  metals  has  its  certain  proportion  of  mineral  humidity,  that 
?’  oi  mercury,  of  mineral  fat,  that  is,  of  metallic  fulphur;  and  thefe  are 
fome  times  mixt  with  more,  fometimes  with  lefs-  inflammable,  earthy, 
yon),  and  glafly  materials:  And  hence  depends  the  worth  of  each  metallic 
foil ;  and  on  that  account  fome  of  them,  as  tin,  lead,  copper  and  iron, 
mua  be  entirely  and  peculiarly  prepar’d  and  purified,  if  you  would  other, 
vile  expert  the  golden  feed  to  bring  forth  a  fuitable  crop  in  them. 


Now/ 


of  Germany,  &c.  329 

Now,  as  in  the  projection,  as  it  is  called,  or  properly  in  thefowing,  one 
grain  of  the  fermented  and  multiplied  philofophical  (tone  falls  on  a  thou- 
fand  or  ten  thoufand  parts  of  fmelted  metal,  fo  the  mercury  and  fulphur  of 
the  metals  nourifh  and  increafe  the  feed,  and  at  the  fame  time  are  by  th*- 
feed  fpecificated  to  the  nature  of  gold:  But  all  this  happens  here  inftanta- 
neoufly  ;  as  i.  This  metallic  feed  is  highly  pure,  aCtive  and  penetrating  ; 

2.  As  it  has  no  organical  ftruCture,  but  an  union  of  homogeneous  parts-, 

3.  As  the  whole  happens  in  the  fire,  whofe  aCtions  and  operations  are 
much  quicker  than  thofe  of  air  and  water:  And  even  in  this  manner  a  feed 
may  be  prepar’d  from  filver,  which  reduces  the  above-mention’d  bodies  to 
its  own  nature.  Laftly,  we  are  to  obferve  in  all  this,  that  the  way  hither¬ 
to  explain’d  is  by  the  philofophers  call’d  the  dry  way  ;  they  have,  indeed, 
alfo  a  humid  way ,  but  it  is  kept  fo  fecret,  that  no  one  can  be  the  wifer  by 
their  writings,  and  therefore  we  fhall  not  meddle  with  it.  It  is  fufficient, 
that  from  what  we  have  faid  the  reader  may  clearly  perceive  not  only  what 
the  pbilofopher*  s  ft  one  is,  but  that  both  its  preparation  is  polfible  and  its 
effects  credible. 

We,  therefore,  proceed  to  enquire  into  the  reafons,  why  fo  few  have  Why  fo  few  have 
attain’d  to  the  ft  one.  To  attain  to  a  juft  knowledge  in  any  fcience,  cm*  art,  lJhiloli)v  hei’s 
leveral  circumftances  are  requifite,  i.  An  experienced  and  faithful  teacher ; Stone' 

2.  A  certain  length  of  time;  3.  A  certain  difpofition  of  the  underftanding 
and  body  ;  4.  Prudent  and  conftant  exercife  ;  5.  Proper  materials  and  in- 
ftruments  -,  6.  A  proper  place.  Where  one  or  other  of  thele  circumftances 
are  wanting,  no  art  can  be  learn’d,  at  leaft  not  to  perfection. 

Now  tlet  us  apply  all  this  to  our  art.  If  any  art  requires  deep  know¬ 
ledge,  or  a  peculiar  knack  or  fkill,  it  is  certain  the  hermetic  art  does  fo ; 
but  where  fhall  we  find  fkilful  and  faithful  teachers  to  alfift  us  therein  ?  We 
have  books  enow,  but  of  what  avail  are  they  ?  Firft,  they  are  obfcure : 

And  again  it  is  rare,  that  an  artift  fhall  qualify  himfelf  for  his  profeftion 
by  books  alone  :  But  the  reafon,  why  we  have  none,  or  feldom  any  living 
mafter  in  the  hermetic  art  is,  that  if  any  one  fets  up  for  an  adept ,  he  is  in 
danger  of  lofing  both  his  freedom  and  life.  Upon  reading  the  fate  of  the 
renown’d  Pbilaletha  in  his  difplay' d palace ,  one  may  indeed  wonder  at  the 
wickednefs  of  the  world  ;  nay,  if  a  man  in  the  courfe  of  his  profeflion  ven¬ 
ture  to  treat  with  underftanding  and  due  order  of  that  innocent  and  noble 
art,  chemiftry,  there  is  nothing  but  perfecution  upon  perfecution.  But 
tho’  there  is  no  living  teacher  to  be  found,  yet  the  ftudious  in  the  art  apply 
themfelves  to  books,  but  with  no  great  fuccefs,  as  they  bring  not  along 
with  them  the  due  meafure  of  underftanding  -,  for,  a  difciple  of  Hermes 
muft  firft  of  all  be  a  good  divine,  that  he  may  know  fo  to  behave  himfelf 
towards  God  and  his  neighbour,  as  that  the  curfe  may  not  purfue  him  ; 
again,  he  muft  be  an  exquifite  moralift,  that  he  may  in  particular  bring 
his  affeCtions  under,  and  may  not  fall  into  blind  defires  and  inclinations ; 
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Änd  laftly,  he  muft  be  a  compleat  naturalift,  and  be.  mailer  of  phyfics  in 
all  the  branches  thereof,  know  the  compofition,  fpecies,  and  virtues  of  all 
bodies,  that  he  may  not  be  difappointed  in  his  labour ;  and  then  he  muft 
have  a  perfect  underftanding  and  practice  in  the  whole  corhpafs  of  common 
chemiftry:  And  from  this  charaóter  of  an  adept  we  fee,  that  it  is  not  every 
one  that  is  qualified  for  chemiftry. 

Befides,  the  difciples  in  this  art  allow  not  themfelves  the  proper  time  in 
it-,  for,  after  running  over  one  or  two  authors,  they  reckon  themfelves 
fufficiently  qualified *,  and  as  they  have  learned  the  art  in  a  hurry,  with 
the  fame  precipitancy  they  attempt  on  the  pbilofopher’sflone:  Whence  one 
abfurdity  follows  upon  the  back  of  another.  And  fuch  people  meafure 
their  own  underftandings  too  largely,  fo  that  they  flatter  themfelves  from 
the  dark  riddles  and  contradidlions  of  the  philofophers  to  have  hit  upon  the 
true  meaning,  when  yet  it  is  not  without  difficulty,  that  one  fhall  reach 
his  end  even  from  intelligible  books.  I  fhall,  at  prefent,  mention  nothing 
of  the  defedt  in  knowledge  as  to  the  right  matter,  the  true  regimen,  and 
alfo  the  proper  place*,  only  hint,  that  the  principal  caufe  is  the  will  of 
God,  who  has  been  pleas’d  to  create  gold  and  filvei*  without  corruption, 
and  that  in  fuch  quantity,  that  all  men,  tho’  they  Were  ten  times  more  in 
number,  may  to  the  world’s  end  have  enough,  did  not  one  time  cove- 
toufnefs  wrap  and  rend  all  to  one  place ;  again,  lavifhnefs  wafte  *,  and 
laftly,  pride  deftroy  many  millions.  When  I  confider  this  well,  I  imagine 
a  fpirit  of  giddinefs  fent  abroad  among  gold-feekers,  which  perfuades  them 
at  one  time  to  chufe  antimony;  at  another  time  nitre;  and  again  fomething 
eile  for  the  matter  of  this  ftone  ;  that  thus  in  their  fearch  they  always  hope 
and  when  their  hopes  are  at  the  higheft,  they  are  the  moft  dangerously  de¬ 
ceiv’d  in,  by  and  through  their  hopes  :  But  this  is  the  3d  thing  wepropofe 
to  handle.  Such  as  treat  the  Hermetic  art  contrary  to  the  doélrine  of  the 
true  Philofophers,  were  formerly  call’d  Sopbißs ,  but  at  this  day  Alchemßs. 

Among  thde,  fome  of  them  obferv’d,  that  mercury  is  no  ordinary" 
water,  but  that  iomething  extraordinary  muft  be  conceal’d  therein  :  And 
hence  they  have  alio  attempted  on  it  •,  and  indeed  feveral  have  endeavour’d 
to  fix  it  and  inftantaneoufly  make  it  into  gold  and  filver.  But  this  fcoflrer 
has  not  only  broke  their  glafles,  but  their  ftrong  iron  vefifels  too,  and 
flown  away  in  fume  *,  treated  more  gently,  it  indeed  loft  its  running 
form,  and  after  a  long  time  became  into  a  powder  ;  but  upon  the  firft  oc- 
canon  it  again  refum’d  its  form,  and  remain’d  mercury  as  before. 

Others  indeed  believ’d  the  faying  of  the  philofophers,  that  mercury  in 
its  crude  and  impure  ftate  is  of  ¥fo  avail :  Hence  they  have  thought  to  pu¬ 
rify  it  .with  fait,  vinegar,  lee,  and  the  like*,  and  they  have  mix’d  it  with 
lalt,  nitre,  ßü  ammoniac ,  and  fulphur :  Afterwards  they  have  fublim’d  it  for 
10  or  20  times  and  upwards.  But  when  they  would  revive  it  agayij  it 
was  leprous,  and  remain’d  fo ;  and  thus  they  loft  their  labour. 
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It  afterwards  happen’d,  that  fome  more  flharp-fighted,  were  appriz'd, 
that  falls  do  not  enter  into  the  heart  of  metallic  things,  and  fo  do  not  pu¬ 
rify  the  mercury  centrally  •,  much  lefs  that  they  could  not  add  the  fulphur 
that  was  ftill  wanting  •,  they,  therefore,  fell  upon  metals  and  therewith  they 
mix’d,  amalgamated,  diftill’d,  fublim’d,  boil’d,  and  roafted  the  mercury  ; 
but  the  event  prov’d  vain.  As  now  mercury  was  thus  teaz’d  without  fuc- 
I  cefs,  it  was  dropt,  and  they  applied  themfelves  to  metals  ;  and  for  a  long 
I  time  a  mercurial  fubftance,  and  a  running  mercury  was  fought  for  from 
gold,  filver,  lead,  tin,  and  iron  ;  but  partly  in  vain,  and  partly  without  any 
advantage. 

After  that  the  foul,  or  the  fulphur  of  gold  in  the  other  metals,  was 
thought  to  anfwer,  they  then  fell  on  cementation,  calcination,  and  folu- 
tion  with  aquafortis ,  aqua  regia ,  oil  of  vitriol,  and  on  volatilization  with 
,  acid,  urinous  fpirits,  and  on  extracting  with  aceta  radicata  and  the  like. 
They  rack’d  their  brains  fo  with  the  purple  mantle  of  Bq/il  Valentine ,  as  it 
is  call’d,  that  many  thoufands  have  been  fquander’d  away  and  wafted  into 
fmoke.  As  if  gold  and  filver  could  quit  and  lay  afide  their  eflence,  and 
I  .the  other  metals  yield  what  they  had  not!  And  from  this  folly  arofe  the 
particular  procefles,  which  have  fo  often  ruin’d  the  undertakers. 

Farther,  as  the  philofophers  fay,  that  their  gold  and  filver  is  living  and 
not  dead,  that  it  has  ftill  its  fpirit,  that  it  was  never  in  any  fmelting  fire  ; 
fo  the  fophifts  go  down  into  the  mines,  take  out  the  ore  thence,  and  would 
I  with  a  thoufand  nets  catch  the  bird  of  Hermes  ;  when,  notwithftanding,  a 
I  courfe  of  many  dangerous  procefles,  they  only  obtain  an  arfenical  fublimate, 

I  or  a  fulphureous  water,  or  even  alaline  powder :  And  when  bigeft  with  hopes, 
do!  they  are  moft  difappointed.  And  then,  as  they  find  that  metals  and 
their  ores  are  clofe  fhut  up,  they  betake  themfelves  to  minerals  and  Falts  i 
and  there  they  fuppofe  the  fulphur  and  mercury  of  gold  lie  open :  And 
then  we  may  with  wonder  obferve,  how  arfenic,  antimony,  and  mercury 
affeét  the  operators,  rewarding  them  with  difeafes  inftead  of  gold.  As 
common  kitchen-falt  does  in  men’s  bodies  the  office  of  an  excellent  balfam 
of  life,  they  fuppofe  it  may  be  proper  for  the  philofopher’s  ftone :  And  as 
nitre  has  an  extraordinary  force  in  fulphureous  mixtures,  particularly  in 
gun-powder,  they  fuppofe  it  may  here  burft  open  the  ftrong  bolted  door 
of  nature :  And  as  vitriol  is  of  fervice  in  dying,  they  imagine  it  to  abound 
with  the  fulphur  and  mercury  of  gold  j  and  all  thefe  things  are  treated  with 
Ahe  greateft 'application  and  zeal. 

The  fooleries  we  have  hitherto  related  are  ridiculous  enough,  but  this  is 
not  all-,  there  are  others  more  fo  behind.  Man,  fay  they,  is  a  little  world 
in  himfelf -,  and  made  up  as  the  great  world  is,  of  four  elements  -,  and  fancy 
they  fhall  find  the  treafure  there.  But  as  they  doubt  in  what  part  of  man 
it  is  to  be  found,  they  fall  to  work  on  the  blood,  hair,  urine,  excrements, 
.bones,  marrow,  &c. 
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Hence  Hel  Wigh  flatter’d  himfelf,  and  would  perfuade  the  world,  that 
he  found  it  in  the  effence  of  fpittle,  couch’d  under  vifaliena  teß<e,  the  ana-' 
gram  of  ejfentia  faliv<e.  Some  affirm,  that  the  earth  is  the  matrix  that  re¬ 
ceives  the  influences  of  heaven;  therefore,  that  univerfal  fpirit,  or  the 
anima  mundi ,  the  Archxus,  &c  is  coagulated  therein,  and  found  thus  coa¬ 
gulated.  They,  therefore,  dig  up  tor’s,  loamy  earths  out  of  fields  that 
were  never  plough’d ;  thefe  they  expofe  for  fome  months  to  the  rays  of 
the  fun,  moon,  and  ftars :  At  length  they  elixate  thefe  earths  or  diftil  them ; 
and  at  laft  obtain  either  nitre  or  Dutch  falt-petre. 

Others  with  highly  calcin’d  falts  fearch  for  thefe  coftly  things  in  the  air; 
and  for  this  they  ranfack  dew,  hail,  fnow,  rime,  March  rain-water,  and 
lun-beams  to  yield  the  fpiritus  mundi:  Yet  to  no  purpofe.  The  artift  forces 
from  thefe  things  oils,  fait,  water,  and  earth  ;  and  is  as  far  from  his  purpofe 
as  ever.  r 

Thefe  are  the  greater  follies ;  and  I  could  alfo  mention  a  great  deal  about 
the  leffer  ones,  but  that  it  is  time  to  have  done. 

There  are  three  queries  remain  to  be  clear’d  up,  viz.  i.  Whether  it  is 
advifeable  for  any  one  to  engage  in  the  hermetic  art?  2.  What  the  qualifi¬ 
cations  are  which  a  happy  difciple  of  this  art  muft  have  ?  3.  How  one  may 
know  a  perfon  who  pretends  to  be  maffer  of  the  art,  or  who  would  under¬ 
take  to  teach  it  ?  As  to  the  firff  query ;  I  roundly  anfwer  in  the  negative ; 
for,  tho’  we  are  afiur’d,  that  the  true  principles  of  the  philofopher^s  (tone 
lie  in  mercury  and  gold,  yet  there  are  ffill  a  great  many  locks  to  open: 
At  the  leaf,  the  philofophers  affure  us,  that  the  true  preparation  of  the 
mercury  has  not  been  openly,  and  in  particular  mention’d  by  any  one ; 
nay,  they  a  fibre  that  this  preparation  cannot  be  difcover’d  in  any  writing 
under  the  lanction  of  the  moft  horrid  curfe ;  and  when  anyone  arrives  to 
* 143  knowledge,  it  muff  either  happen  by  immediate  divine  infpiration,  or 
"  y  ,rie^nsr,tiie  orat  tradition  and  manual  demonftration  of  an  adept,  under 
nie  jcal  of  the  greateft  fecrecy.  And  after  one  has  obtain’d  this  philofo- 
piiical  mercury,,  there  are  in  the  after  work,  on  account  of  the  external  fur- 
).;;c^,  the  composition,  the  weight  of  fixt  and  volatile  gold,  fo  many 
ni  iculties  remaining,  that  moft  people  become  doubtful,  as  they  have  not 
the  panence  of  Pontanus ,  nor  expert  to  arrive  to  the  age  of  Count  Trevifan . 

Hie  fecond  query  we  have  refolv’d  above.  As  to  the  third,  to  wit,  the 
(iicGvenng,  whether  any  one  be  poftefs’d  of  this  art,  we  may  afk  him  the 

'  °W!ng  queftlonsi  whether  he  prepares  the  whole  magiftery  from  mer- 
ury  alone  or  whether  he  takes  gold  to  it;  whether  ft  be  neceftary  to 
ake  more  than  a  drachm,  or  at  moft  half  an  ounce  ?  2.  Whether  with  a 

crrft 3Cfl  hr  a  L  °  e  g  -a  •’  Wltb?ut  opening  or  moving  it,  he  can  calcine,  di- 
0rft  fubhmc,  precipitate,  diflolve,  and  coagulate?  Whether  the  matter 

3"  S]aJs  be  **  b“  or  white?  And  wha°t  is  the  mÄofÄ 

L  one  make  fl!ver  before  he  can  make  gold:  And  if  he  can 

do. 
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o  and  clear  up  all  this,  you  may  believe  him ;  if  not,  he  is  a  deceiver, 
lut  fuppofe  one  lias  learn’d  from  books  to  repeat  all  this,  take  heed  whe- 
!ier  he  does  not  pretend  poverty,  and  then  he  is  no  adept-,  but  he  will 
ither  praótife  at  the  expence  of  your  purfe,  or  inveigle  you  before  you  are 
ware.  He  who  is  wile  will  be  on  his  guard ! 


f  Honey- Dews,  or  Mildews.  From  the  Breflaw  Collection.  April 

1718.  Clafs  IV.  Art.  I.  p.  956. 


Tranflated  from  the  High-Dutch. 

a  MONG  the  difeafes,  with  which  the  fruits  of  the  earth  are  affe&ed,  MiUe«  rcvcs 
honey-dew  has  always  been  look’d  upon  as  one  of  the  worft.  The  ludFlLmT™ 
Romans  formerly  might  be  fo  plagu’d  therewith,  as  to  give  it  a 
eculiar  Deity,  call’d  Rubigus ,  which  indeed  by  fome  was  call’d  Deus  ru- 
icorum ,  but  was  rever’d  by  the  wifeft  Romans ,  as  among  others  the  learned 
Tarroz  at  the  beginning  of  his  book  de  re  rufticd  pays  his  devotion,  firft  to 
'upiter  and  Tellus,  then  to  Sol  and  Luna,  again  to  Bacchus  and  Ceres,  and 
iftly  alfo  to  the  God  Rubigus  and  Flora,  which  laft  being  propitious,  as 
is  words  run,  ‘  neither  does  mildew  affect  corn  and  trees,  and  they  blol- 
fom  in  feafon’.  To  which  purpofe  all'o  Numa  Pompilius  lud  in  the  nth 
ear  of  his  reign  appointed  a  certain  feaft,  called  Rubigalia ,  in  honour  of 
iis  God  j  and  which  in  Pliny  %  daysb  was  obferv’d  on  the  feventh  of  the 
kalends  of  May,  that  is  on  the  26.  of  April,  as  at  that  time  plants  aie 
10ft  obnoxious  to  mildew :  Arid  all  this  to  the  end,  that  this  heathen 
Deity  might  avert  from  the  fields  lo  noxious  a  thing  as  mildew,  as  they 
/ere  firmly  perfuaded,  that  this  difafter  came  from  heaven.  1  Mildew, 
ays  Pliny  c,  is  a  difeafe  of  corn  and  the  vine,  fent  from  heaven’,  i  Ins 

lie  Greeks  hence  called  and  the  Latins,  Sideratio •,  but  in  its 

ffe&sthey  confider’d  it  as  the  greateft  plague  of  corn.  Pliny  in  the  above 
)lace  aferibes  its  caufe  efpecially  to  the  noxious  influence  of  the  dog-flam 
dence  they  us’d  to  offer  up  a  dog  both  to  Rubigus  and  the  dogflar ,  as 
)vjd  at  the  end  of  the  4th  Book  of  F.afti  fhows. 

Flamen  in  antique  lucum  Rubiginis  ibat,„ 

Exta  canis  flammis ,  exta  daturus  ovis , 


lamely,  the  Flamen  Quirinalis,  muff  perform  this  religious  ceremony  witlid 
>ut  the  city,  and  pour  wine  and  incenfe  on  the  entrails  of  the  dogd  .  ln~- 

»  Vid.  Varro  lib.  7.  cap.  I .  p.  m.  359.  Ed.  Zwingeri  dé  metbodo  rußte. 
bHift.  Nat.  /.  18.  c.  29.  p.  m.  378.  e  Id.  tap.  i  7.  p.  3?7r  d  A’ex-  a’°  "l€X:.Nott. 
jeneal.  lib.  3.  cop.  12.  p.  m.  142,.  b.  An* 
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ftcad  of  which  Chriftians  afterwards,  and  m  different  places,  even  at  thlj 
day,  make  their  proceffions  round  the  corn  fields. 

And  indeed  this  is  a  difafter  very  prejudicial  to  trees  and  corn,  bu 
whole  true  nature  is  not  hitherto  known,  as  the  importance  of  fo  commoi 
a  phenomenon  requires,  fo  far  that  one  can  learn  but  little  even  from  ex 
perienc’d  and  knowing  huibandmen  and  gardeners,  befides  what  they  hav< 
team’d,  not  lb  much  from  their  own  experience,  as  rather  from  commoi 
tradition  :  And  hence  it  is  a  difficult  matter  to  give  a  circumftantiate  ant' 
true  hi  (lory  thereof,  on  which  we  ourfelves  have  employ’d  much  pains 
yet  could  not  in  all  things  attain  to  the  wifh’d  for  fatisfadlion,  efpecially  a 
we  could  not  in  perfon  with  fufficient  diftindtnefs  obferve  the  true  nature  o, 
this  phenomenon  abroad  in  the  fields,  unlefs  we  happen’d  to  be  there  b 
chance,  as  we  were  confin’d  to  a  city  life.  What  we  could  learn  from  th 
information  of  others,  and  alfo  in  part  from  our  own  obfervation,  isprinc 
p  illy  as  follows :  Mildew  chiefly  happens  in  the  fpring,  efpecially  aboi 
the  time  of  the  fhooting  and  blooming  of  the  corn,  and  at  the  time  of  th 
budding  and  bloffomingof  the  trees,  both  which  itufually  affeds,  nay  all 
beans  and  other  pulfe,  yet  not  promifeuoufly,  but  often  one  garden  befoi 
another,  nay  fometimes  one  tree  or  fpecies  before  another,  and  often  or  I 
fide  thereof.  It  is  obferv’d  to  be  more  or  lefs  plentiful  one  year  than  ar f 
other,  and  efpecially  when  warmth,  heat  and  fun-fhine  enfue  a  preceedin 
wet:  In  this  r.  inner  Ramazzini  e  remarks,  that  it  appear’d  in  particular  i 
great  plenty  about  Modena  in  Italy ,  about  the  fummer-folftice  of  1689  0 
trees,  wheat,  beans  and  other  pulfe,  after  much  fpring-rain  •,  as  alfo  i 
1 690,  at  the  beginning  of  June ,  after  preceeding  rainy  weather,  and  nc 
only  on  low  but  alfo  on  high  grounds  :  The  like  was  alfo  obferv’d  thei 
in  the  following  years f.  The  lame  was  alfo  obferv’d  by  Marc.  Gerbech 
at  Labach  in  Carniola  in  16982*,  as  alfo  by  Hoy  er  in  1699  almoftall  ov< 
Thüringen h,  and  by  many  others.  Generally  it  is  obferv’d  in  deep,  moi 
or  woody  grounds,  in  which  manner  alfo  Pliny  fays,  4  it  is  very  common  i 
‘  wet  trff^s  and  valleys,  not  expos’d  to  the  wind :  On  the  contrary,  wind 
‘  and  high  places  are  without  it.’ 1  It  is  conftantly  found  after  we 
and  warm  fun-fhine  enfuing  thereon  *,  and  it  is  generally  allur’d,  that  it 
originally  produc’d  in  a  fmall  rain  during  fun-lhine,  efpecially  in  the  mon 
ing.  It  fettles  upon  the  bloom  and  young  Ihoots  of  trees,  as  alfo  c 
the  ears  of  .corn,  fcfc.  like  a  clingy,  yellowifh,  or  even  greenilh  matte 
often  in  great  plenty,  and  palles  together  the  heart-blades  and  bloom  i 
luch  lort,  that  they  quite  lofe  the  power  of  Ihooting ;  Whence  they  fad 
mivel  and  lall  off,  at  theleaft  it  remains  on  the  blades,  that  continue  browi.* 


r  P.1?®? *  5?  connft.itut*  anni  i69°*  in  Mif.  Nat.  Cur.  Dcc.  II.  An.  o.  app. 

inn  n  COnftlt-  ^!'  l69°’  *6?2*  ,693»  1694.  in  Mifc.  Nat.  Cur.  Dec.  III.  An. 

XP'o\,hfnlr  Chr0n°i-  An*  jec*  P-  m.  183.  h  Mifc.  Nat.  Cur.  Dec.  I] 
An.  9.  &  10.  Obf.  93.  p.  171,  feq.  i  Plm.  lib.  18.  cap.  17.  p.  327. 
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yellow  fpots :  The  tafte  of  mildew  is  fweet,  yet  fomewhat  piquant ;  and 
bees  readily  ufe  it :  Yet  one  fpecies  thereof  is  better  for  them  than  ano¬ 
ther.  In  this  form  it  lies  for  many  days  on  the  trees  and  corn,  efpecially 
if  the  fun  does  . not  timoufly  dry  it  up,  or  the  rain  wafh  it  oft  :  Yet  we 
have  not  been  diftinCtly  inform’d,  that  alfo  in  this  form  it  is  found  on  grafs. 

In  particular,  we  are  to  remark  here,  that  in  the  honey-dew  on  trees  almoft 
always  fmall  maggots  and  caterpillars  are  found,  which  by  their  gnawing  ' 
of  the  minute  Jtamina  and  pedicles  of  the  blades  and  bloom  promote  their 
falling  off:  Yet  in  the  honey-dew  of  corn  the  like  is  not  obfervable-,  and 
among  all  trees  the  hazel  alone  remains  free  of  honey-dew,  as  RamazzinP 
and  Brunnerus 1  remark. 

The  effect  of  honey-dew  confifts  principally  herein,  namely  that  trees 
much  affe&ed  therewith  loft  this  year  all  their  bloom  and^  fruit.  Corn  re¬ 
mains  barren  or  degenerates  into  what  is  call  d  mildew  d  corn  •,  nay  it 
proves  prejudicial  to  cattle,  efpecially  fheep,  as  alfo  to  men.  As  to  our  own 
obfervation  in  particular,  which  we  had  oecafion  to  make  this  month  ulouc 
this  phenomenon  in  perfon,  it  confifted  herein :  Soon  after  Eafler  we  ob- 
ferv’d  in  a  woody  ground  near  the  Oder  much  honey-dew  on  fruit-trees, 

[which  had  already  fallen  on  Good  Friday ,  namely  the  15th  of  April',  we 
remark’d  that,  for  the  moft  part,  nay  almoft  folely  it  affected  the  young 
apple-trees,  namely  on  their  flower- buds  fettled  a  tough,  yellow  matter 
like  thin  honey,  fomewhat  fweetifh ;  the  bloom,  on  which  much  of,  it 
fettled,  appear’d  on  the  out-moft  blades  as  if  finged,  and  when  touch’d, 
the  whole  bloom  and  bud  fell  off  •,  and  the  ground  beneath  was  as  much 
finged  and  appear’d  as  yellow  as  the  blades :  T.  he  leaves  of  the  tiee,  which 

flood  on  the  flower-buds,  were  partly  fatty  and  clammy,-  and  partly  here 

and  there  befet  with  yellow,  brownifh  fpots,  and  partly  appear  d  fome¬ 
what  fhrivell’d-,  yet  thefe  fell  not  off  like  the  .flower-buds,  but  remain  u 
faft  Upon  enquiring,  whether  this  honey-dew  was  luddenly  and  afloat 
once  obferv’d,  we  were  told,  that  at  firft  only  fomethingof  it  was  obferv  d; 
yet  that  it  was  moft  of  all  firft  perceiv’d  in  the  like  proceeding  heat  i  and 
that  it  was  probable,  that  the  heat  had  either  forced  it  out  or  collected  it. 

Upon  enquiring,  why  other  trees  were  not  in  like  manner  affected  witn  it, 
we  were  told  that  the  then  rain  did  not  fall  in  one  place,  or  that  thele 
muft  be  the  moft  fenfible  flowers  :  To  this  was  added,  that  no  bee  would 
meddle  with  the  yellow,  but  readily  with  the  white  fort  v  that  the  yellow 

was  very  noxious.  .  .  , 

As  to  the  nature  and  generation  of  this  honey-dew,  the  opinions  or  o^ib^aw 

hufbandmen  and  naturalifts  are  various:  Some  of  which  derive  it  from"““* 
an  evil  conftellation,  as  in  particular  tne  ancients,  accoroing  to 
opinion,  it  is  in  Pliny  call’d  faliva  fiderum  \  but  others,  and  thofe  the 

O  c* 
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Kreateft  number  even  at  this  day,  from  the  earth  and  air;  yet  fome  alfo 
from  the  plants  themfelves.  The  moft  common  notionis,  that  honey-', 
dew  falls  down  from  the  air;  and  it  is  a  common  way  of  fpeaking  among 
hu  Tand  men  and  gardeners,  that  a  poilon,  a  noxious  honey-dew  or  mildew 
is  rallen ;  and  in  this  manner  all  trees  and  plants  indifferently  and  equally, 
nay  men  and  beafts  in  the  fame  diftribt,  muft  be  affeded  with  it,  which 
yet  runs  counter  both  to  experience  and  hiftory :  Moft  people  hold  it  for 
a  fort  of  corrupted  dew,  and  that  partly  of  a  lixiviate,  alcaline  nature 
partly  and  moftly  of  a  fharp,  four  and  corrofive  nature  as  Ramazzini . 
amrmv1.  As  common  dew  is  of  a  faline,  volatile  nature,  from  which 
may  be  prepar’d  a  fpirit  that  refolves  metals,  as  for  inftance,  Cnoeffelius' 
tnenfiruum  for  preparing  the  tintture  of  cords ;  to  which  if  nitroul  and 
aj  id  co: pulcles  aie  aflociated,  and  which  ferment  together  in  the  air  and1 
then  fall  down,  honey-dew  is  produced  ;  to  which  Gerbezius °  and  Fromman p 
and,  that  with  thefe  corrofive  vapours,  drawn  up  out  of  the  earth  and  fea 
tneie  are  Sometimes  arienical  halitus'  complicated.  Ja.  Borrellus <j  holds  it 
tor  real  aqua  fortis ,  and  is  of  opinion,  that  mildew  may  be  produced  bv 
art,  especially  by  means  of  lime  and  brick-kilns,  glafs  and  fmelting-houfes7 
Wiiere  they  deal  much  in  antimony  and  other  minerals,  whofe  fumes  may 
by  die  wind  be  driven  on  trees  and  fields.  Now  finch  vapours  may  be 
diawn  up  by  the  heat  of  the  fun  out  of  the  earth  that  is  hitherto  fhJup 

1  k, 1  ■'  down  of  the  air  ln  form  of  a  dew,  or  in  rain ;  yet  as  this 
opinion  has  many  and  thofe  no  fmaU  difficulties,  fio  in  particula  Job  Sam 

Irmfdorffh^  oppos’d  this  opinion  in  a  deputation  vt  Erf  trim  t/ao  undef 
e  1  de  ot  Kos  milts  non  Ros  nec  mellis  Ros,  & c.  wheVein  he  maintain 

hat  honey-dew  is  propetiy  no  dew,  but  an  extraft  and  exhalation  Tf  the 

piant  par  cu  arly  of  com,  not  yet  fully  ripe  :  Hence  it  is  not  univerfallv 
ound  in  all  plants,  but  fuch  as  have  an  over-abundance  of  fan  •  and  lie 
gives  the  following  definition  of  it,  <  it  is  an  aqueous,  hypoftaSc  meteor 

.  cX"the  lonVftalkM  ^  ^  aT  the  feed  and  k*v'*  °f  Plants>  <#<=’ 

:  fflÄÄ'tfesS  i# 

‘  and glory  Of  God.’  And  certain  ?t  is  ZZhifnR  ^ 

to  wit,  that  honeydew  has  its  true  orivinA  f  a  P  "  m  general> 
feems  to  come  nikheft  the  truth  as  f  °  a  ?m  f,le  Plants  themfelves, 

be  Uluftrated  to  the  beft  advanta’o-e  te"1  ;fhl-S  the„  thereof  may 

£K5  SÄ?  “Ig  Ä 

n  Difs.  de  conflit.  An.  i6qo.  3Mifc  Na t  r  n  tt  ,  ^rrs 

•"  Chronol.  Med  An.  2.v  m  ,8  a  v  rib? v  ^  ^  An’  9-  *P P-  P-  3?. 
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furs,  wild-pines,  willows,  &c.  at  their  fir  11  budding  and  blooming  fhows 
how  great  a  quantity  of  exhalation  they  yield  :  But  feared y  from  other  trees, 
efpecially  as  it  may  be  fuppos’d  to  be  of  a  more  llilphureo- volatile,  fat 
and  a&ive  nature;  and  one  tree  yields  thefe  vapours  more  plentifully  than 
another,  yet  not  always  in  equal  quantity  at  one  and  the  lame  time,  but 
at  different  times,  as  the  heat  of  the  fun,  and  the  warmth  of  the  air  by- 
day  and  by  night  are  of  any  confiderable  degree,  and  of  any  .continuance : 
And  do  thefe  circum  dances  follow  upon  the  back  of  much  preceeding  wet, 
thefe  vapours  at  one  time  or  other  being  plentifully  difeharged  from  plants, 
are  thus  compleatly  diffipated  in  the  air ;  but  does  there  hereby  arife  a  moilt 
and  cool  air,  that  thefe  exhalations  cannot  fufficiently  expand,  and  the 
ordinary  dew  be  ftill  added  thereto,  or  alfo  thofe  fun-rains,  as  they  are 
call’d,  with  which  thefe  vapours  combine,  they  foon  again  fettle  upon  the 
plants,  and  in  this  mixture  form  fuch  a  clammy  fubflance-,  but  which  then 
in  its  nature  does  not  neceffarily,  by  virtue  of  any  corrofivenefs,  but  fimply, 
on  account  of  its  glutinous  and  clingy  nature,  check  the  mounting  juice  in 
its  circulation,  and  the  growth  of  the  plants  in  their  tender  expanfion  i  that 
hence.the  natural  force  of  the  plant  in  thofe  parts  ceafingto  promote  the  farther 
mounting  of  the  juice,  it  gives  occafion  to  the  nourifhment  being  diverted 
fome  other  way,  and  deftroys  all  the  buds  •,  and  thefe  our  thoughts  do  for 
the  molt  part,  as  to  the  effedt  of  mildew,  coincide  with  the  opinion  of 
Dr.  Hoffman  at  Hall ,  who  in  a  M  S.  phyfical  college  or  leéture  fays  ;  4  it  is 
4  .a  vulgar  opinion,  that  mildew  is  poifonous  and  very  corrofive,  becaufe 
‘  it  is  noxious  to  the  fruits  and  a  hindrance  to  their  fecundity  ;  whereas  it 
4  ufually  does  harm  by  its  fweet  vifeofity  alone,  namely  as  it  obftru&s  and 
4  fliuts  up  the  pores,  as  of  wheat  and  rye  in  bloom,  or  when  the  feeds 
4  begin  to  be  elaborated  ;  and  hence  the  pores  being  block’d  up,  their 
‘  further  nutrition  and  augmentation  is  entirely  impeded.  But  mildew 
4  acquires  a  corrofivenefs,  namely  as  by  the  heat  of  the  fun,  the  acid, 
4  faline  fpicula ,  of  which  all  fweet  things  confift,  are  call’d  forth  and  ex- 
4  alted;  which,  befides  the  preceeding  obftru&ion,  alfo  corrode  and 
4  eat  out  the  tender  fibres  of  vegetables,  ÜV.’  And  this  final  corrofive¬ 
nefs  of  a  fweet  liquor,  which  in  time  becomes  acrid  or  acid,  is  very  pro¬ 
bable,  only  that  it  is  not  thought  to  be  in  this  form  drawn  out  of  the 
earth  or  plants .  And  this  is  our  opinion  as  to  the  generation  of  mildew. 

There  remains  behind  to  alledge  another  opinion,  which  is  that  of 
Lewenhoeck* sr,  who  not  only  denies,  that  honey-dew  falls  down  from  the 
air,  and  has  an  affinity  with  dew  •,  but  by  means  of  his  microfcopical  ob. 
fervations  he  averrs,  that  it  is  nothing  elfe  but  an  infinite  number  of  the 
fmalleft  maggots  and  their  ova:  And  in  this  manner  alfo  Chr.  Frid.  Garman( 

holds 
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holds,  that  mildew  is  nothing  other  than  a  vaft  number  of  fmail  winged 
infefts.  Of  mildew  this  is  too  clear  to  require  any  laborious  proof; 
yet  of  honey-dew  it  does  not  hold  with  equal  clearnefs,  efpecially  as  M  Le- 
‘ivenhoeck’s  head  was  full  of  nothing  but  animalcula  ;  and  in  this  refpedt  he 
has  been  oppos’d  by  Job.  Georg.  Hoyer  at  Muhlbaufen1 ,  tho’  this  latter  can¬ 
not  deny,  but  that  fometimes  all  manner  of  maggots  with  their  (laver  and 
dirt  ufually  pollute  and  eat  up  the  plants,  and  confequently  produce  an  effeft 
like  honey-dew:  And  he  allows,  that  he  once  obferv’d  how  from  each 
drup  of  the  honey-dew  a  fingle  maggot,  and  out  of  that,  in  a  little  time 
after,  a  green  catterpillar  was  produced  :  In  which  manner  alfo  Job.  Conr. 
Brunner  us v  alledges,  that  he  found  fmail  maggots  on  the  leaves  lpoil’d  by 
the  honey-dew.  Yet  this  notwithftanding,  the  above-mentioned  Hoyer 
denies,  that  honey-dew  in  its  entire  fubftance  is  any  thing  other  than  a 
congeries  of  fmail  maggots  and  eggs,  as  the  eye  often  fees  thro’  microf- 
copes  fomething  different  from  what  is  adtually  found,  efpecially  as  by  vir¬ 
tue  of  the  alledged  obfervation,  no  more  than  a  (ingle  worm  was  to  be 
found  in  one  drop  of  honey-dew :  And  if  Lewenboeck* s  opinion  were  fuffi- 
ciently  grounded,  we  muft  believe,  that  certain  infects  lay  their  fperma 
together  with  their  (laver  and  other  filth  on  plants,  which  then  together 
appears  like  honey-dew  :  Whereas  it  rather  feems  probable,  that  this 
maggot- feed  is  laid  in  this  clingy  matter,  as  in  a  matrix ,  in  which  at 
length  the  above  brood  is  produced.  But  to  the  demonftration  of  the 
vei  micular  nature  of  honey-dew,  more  circumfpedtion  and  a  greater  num¬ 
ber  of  obfervations  are  requifite.  Yet  we  muft  here  alledge  what  we  were 
told  about  the  caufe  of  honey-dew  by  an  experienc’d  hufbandman ;  he 
allures  us  from  his  own  repeated  experience,  that  honey-dew  is  produced  on 
trees  in  the  following  manner :  In  harveft,  namely  in  Anguß  and  September , 
a  very  fmail  worm  eats  into  the  flower-buds  and  lays  an  egg  therein,  which 
in  ipring  creeps  out  a  maggot  and  gnaws  the  heart  of  the  flower-bud,  out  of 
which  the  fap  runs  out,  efpecially  in  ftrong  fun- (bine,  and,  indeed,  in  fuch 
plenty  that  the  boughs  are  wet  with  it.  He  thinks  this  may  be  prov’d,  if 
in  winter  one  bring  a  fprig,  wherein  fuch  egg  is  found,  into  a  warm  (love, 
the  maggot  becomes  alive,  and  by  its  gnawing  caufes  the  fap  to  run  out: 
At  laft  from  this  maggot  is  produced  a  larger  one,  which  in  a  microlcope 
appears  like  a  chafer,  a  little  bigger  than  a  large  flea,  of  colour  greyifh, 
redd  lib,  green,  and  yellow.  How  far  this  holds  we  cannot  fay;  and 
whether  tne  fap  that  runs  out  be  the  fame  with  what  is  call’d  honey-dew; 
at  the  lead  were  it  io,  the  honey-dew  on  trees  muft  be  quite  different  from 
i.hat  on  corn;  and  perhaps  there  is  a  real  difference  in  this  cafe,  according, 
to  the  different  forts  of  trees,  which  in  general  is  the  reafon,  that  mention 
is  made  of  different  forts  of  honey-dews,  as  if  at  one  time  there  fell  a  white, 
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at  another  a  green  or  yellow  fort :  Whereas  notwithftanding,  it  is  barely 
different,  according  to  the  exhalations  of  the  different  fpecies  of  plants. 


An  Obfervation  on  medicated  Whey.  By  Georg.  Frid.  Guter  mann« 

From  the  Commercium  Literarium  Norimbergenfe.  An.  1732, 

Hebdomas  IV.  p.  30. 

Tranfiated  from  the  Latin. 

IT  is,  indeed,  a  very  ufeful  method  of  the  illuftrious  Dr.  Hoffman  to 

preferibe  drinking  acidula. :,  mixt  with  milk  •,  and  of  fuch  patients,  as  Mciicatei  whey 
us’d  my  advice,  there  were  fome  who  drank  the  Selteran  waters,  mixt  how  uiade' 
with  milk,  and  that  either  cows  or  goats,  as  our  country  or  neighbourhood 
affords  no  affes  •,  that  I  might,  therefore,  preferibe  fuch  a 'quantity  of  the 
water  as  fhould  produce  the  defired  effedl,  and  fuch  a  due  proportion  of 
milk,  that  ufeful  liquor  both  for  iupporting  and  refrefhing  the  human 
body,  both  in  a  found  and  unfound  ftate,  as  not  to  overcharge  the  drinkers 
with  too  much  water  and  milk,  and  to  free  the  milk  from  its  cheefy  and 
ufelefs  magma,  I  propos’d,  after  the  example  of  Hoffman ,  firft  to  evaporate 
the  milk  in  an  earthen  veflel  by  a  gentle  fire,  and  till  it  is  cool’d  to  pour  to 
it  the  deftin’d  quantity  of  water ;  and  by  this  means  by  ftirring  it  I  fepa- 
rated  that  genuine  fugar  of  milk  :  Thus  one  pound  of  this  milky  water  or 
of  the  acidula,  impregnated  with  whey,  confifted  not  only  of  an  entire 
pound  of  water,  but  of  an  equal,  or  if  you  will,  p.  greater  proportion  of 
good  milk  :  And  I  cannot  help  mentioning  the  good  effedt,  which  above 
other  things  it  had  on  a  certain  ftudious  young  man,  who  had  been  very 
often  troubled  with  hypocondriac  and  arthritic  dilorders,  and  was  brought 
very  low,  but  is  now  in  perfeft  health.  At  other  times  I  was  wont  to  pro¬ 
cure  fweet  genuine  whey  without  evaporation  or  without  any  thing  the  leak 
acidulous,  and  that  by  an  experiment  borrowed  from  the  kitchen.  I  took, 
for  inftance,  2  lb.  of  milk,  which  I  put  in  a  copper  over  a  gentle  fire,  and 
when  juft  ready  to  boil  I  order’d  to  put  6  or  8  eggs  into  it:  Thus  by  the 
gentle  heat  the  eggs  unite  with  the  cheefy  part  of  the  milk  •,  and  all  the 
pure  whey  feparates  fpontaneoufly,  and  is  very  fweet.  i  his  very  fimple 
method,  and,  indeed,  the  beft  for  obtaining  whey,  was  formerly  commu¬ 
nicated  to  me  by  Alex.  Camerarius,  profeflbr  at  Tubingen. 

I  fhall  here  fubjoin  the  manner  of  preparing  the  lait  coupe  of  the  French, 
as  it  is  only  known  traditionally,  differing  a  little  from  that  which  Boeclei ,  uu^c. 
profeflbr  at  Strafburg,  gives  in  his  Cynofura  materia  medica  continuata, 
p.  794.  Take  of  oats  and  barley,  wafh’d  in  fpring-water,  ol  each  a  hand¬ 
ful  •,  boil  them  over  a  gentle  fire  with  2  lb.  of  fpring-water,  till  half  be  boil’d 
away:  Thus  alfo  boil  2  lb.  of  milk,  and  while  the  milk  gently  boils,  the 
fkin  appearing  on  its  furface  is  tobe  taken  off,  till  ilb.o't  milk  remain, 
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which  is  afterwards  mixt  with  the  decodtion  of  the  oats  and  barley,  (train’d 
thro’  a  linen  cloth,  and  fweeten’d  with  fugar  to  your  mind,  it  is  fit  for  ufe. 

Of  the  maturation  of  Amber ,  and  the  bringing  of  it  to  perfection, 
both  by  art  and  nature.  From  the  Eledtrologia  of  Nathan. 
Sendelius.  Ann.  1725. 

Franßated  from  the  Lat  in. 

U  C  H  as  have  given  us  a  defeription  of  ambers  exprefs,  and  with  ap¬ 
plication  have  enquir’d  into  their  nature,  no  fooner  began  to  know  and 
handle  them,  than  according  to  their  different  colours,  which  vary 
much  among  themfelves,  they  alfo  nam’d  various  and  diftind  kinds  thereof, 
and  to  this  day  offer’d  them  to  us ;  fo  that  if  you  would  calculate  their 
number,  and  advert  to  the  whole  train  of  white,  milky,  pearly,  wavy, 
golden,  yellow,  dark,  pale,  dun,  variegated,  blue,  green,  black  and  the 
other  ambers,  and  alfo  confider  their  greater  or  lefs  difference,  you  mio-hs 
reckon  upwards  of  600  of  them. 

Reduced  to  two  In  this  great  (tore  and  apparatus  of  ambers,  tho’  there  be  a  prettv  wide 
»..«»•  difference,  yet  there  is  no  neceffity  for  going  in  to  the  opinion  of  thofe, 

who  thence  would  make  different  fpecies  of  them,  as  this  has  been  luffi! 
ciently  confuted  by  Hartmann  himfelf a,  calling  that  difference  a  difference 
of  degree  and  not  of  fpecies-,  and  reducing  their  large  and  con  fus’d  number 
to  twoclaffes,  viz.,  the  whitifh  and  yellowifh,  and  to  thefe  alone  he  contends 
that  the  mixture  of  the  other  colours  may  and  ought  to  be  referr’d. 

But  as  with  Hartmann  I  pronounce  that  ambers  differ  in  degree,  I  fhall 
undoubtedly  be  call’d  upon,  in  the  firft  place,  to  make  out  fome^hio-her 
degree,  from  whole  perfection  the  qualities  and  affections  either  effen- 
tial  or  accidental,  of  the  other  ambers,  which  are  lefs  in  degree  and  lefs 
perfect,  may  appear :  And  this  knowledge  of  perfect  and  imperfect  ambers 
is,  therefore,  not  only  ufeful  and  neceffary,  that  thofe  different  de°reés,  in 
relpect  of  the  matter  of  amber  and  its  other  affections,  may  be  known  ^ 
but  that  alfo  at  the  fame  time  it  may  appear,  whether  nature  continues  to 
ripen  ambers  more  and  more  -,  and  moreover  what  helps  fhe  ufes  therein 
that  after  changing  their  jejune  and  vicious  nature,  fhe  may  produce  perfect: 
from  imperfect  ambers.  r 

All  which  if  we  compare  with  Hartmann's  reftriction  and  divifion  of 
ambers,  viz.  whitifh  and  yellowifh,  it  will  eafily  appear  of  what  little 
avail  it  is  here-,  for,  thefe  mention’d  claffes  do  in  general  diftinguifh  ambers 
only  according  to  their  colours,  tho’  it  is  evident,  that'  neither  all  forts  of 
colours,  especially  the  more  rare,  can  be  included  and  comprehended  in 
thefe :  But  that  neither  the  whitifh  nor  yellowifh  can  be  reckon’d  the  ca. 
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pltal  degrees  or  the  more  perfeCt  ambers,  appears  even  From  the  author 
himfelf,  as  he  affirms,  «  that  thefe  may  be  changed  in  a  ftill  higher  degree 
‘  into  fparkling  and  pellucid,  but  thofe  into  white b:’  But  he  ftill  leavet  us 
in  the  dark  with  refpeCt  to  the  higheft  degree  of  perfection. 

Hartmann c  affirms,  that  he  has  been  fhewn  by  workmen,  that  all  the 
inferior  colours  may  by  the  force  of  fire  be  exalted  to  a  higher  degree,  and 
this  effeót,  which  he  allows  to  art,  he  denies  to  nature.  In  the  other  kino-, 
doms,  as  the  vegetable  and  animal,  we  obferve,  that  nature  intends  per¬ 
fection,  nor  is  this  to  be  denied  in  the  mineral  kingdom  •,  for,  minerals 
are  prepar’d  and  ripen’d  in  their  veins,  till  they  arrive  to  that  perfection 
nature  defign’d  them  ;  and  ambers,  like  other  bodies  of  the  earth,  che- 
rifh’d  by  heat,  and  at  length  furnifti’d  with  larger  fupplies  of  juices,  are 
ripen’d  and  attain  to  their  perfection. 

But  in  what  the  perfection  of  ambers  conftfts  is  a  hard  matter  to  deter-  wherein  the  pet- 
mine.  Hartmann d  reckons  the  white  and  milky  ambers  the  mod  valuable  ;  ‘fo’Ür5™ 
and  he  expreffes  his  furprize,  that  the  Romam  formerly,  as  Pliny  remarks,  put  to  hLvftmiirn:. 
no  value  on  the  white,  as  they  are  the  moft  rare  to  be  found.  Next  to  thefe 
he  claffes  the  wavy,  the  fparkling  and  the  yellow  ;  and  again  in  another 
place  he  makes  the  perfection  of  amber  to  confift  in  its  hardnefsc  and 
again  in  another  place  he  commends  its  purity  and  brightnefs f ;  but  moft 
commonly  and  in  general  he  fixes  the  difference  of  ambers  in  their  matter, 
colour,  odour  and  effeCts,  diftinguifh’d  according  to  more  or  lei's E :  I  alio 
confulted  the  artifts  that  deal  in  amber,  and  they  were  all  of  Hartmann' s 
opinion,  and  that  the  rather  as  of  the  pearly  kind  feveral  toys  are  made ; 
fo  that  thus  I  could  find  no  fatisfaCtion  from  either  of  them. 

That  I  might  at  length  find  out  and  determine  what  thofe  ambers  are,  Accord 
that  are  fo  elaborated  in  the  higheft  degree  by  nature,  as  to  be  capable  of aut 
attaining  to  no  higher,  and  in  refpeCt  of  which  perfection  all  the  others 
may  be  called  imperfeCt,  1  have  examin’d  and  collected  various  forts  of 
amber  of  different  fizes-,  for  this  end,  therefore,  examining  thofe  neg- 
leCted  fmall  pieces,  with  which  the  fhore  is  fometimes  ftrew’d  all  over,  I 
found  them  all  dear,  tranfparent  and  fparkling,  excepting  only  a  very  few 
obfeure  glebes,  but  which  were  chiefly  furnifh’d  with  acute  angles,  and 
which,  therefore,  feem’d  to  be  torn  off  from  the  larger  glebes. 

The  greateft  part  of  thofe  joints,  as  they  are  call’d,  which  are  turn’d  in 
the  lathe,  were  clear  and  tranfparent,  but  the  middle  fomewhat  obfeure, 
and  inclining  to  clearnefs.  In  the  larger  common  balls  for  the  lathe,  on 
the  contrary,  the  darker  parts  were  uppermoft,  with  the  clearer  beneath,  fo- 
that  by  eftimation  the  latter  made  a  fixth  or  feventh  part,,  the  other  parts  re¬ 
maining  either  entirely,  or  in  fome  mealure  at  leaft,  obfeure;  and  of  thofe, 
whofe  dark  part  was  outmoft,  there  were  not  a  few,  which  leem  d  inclin¬ 
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incr  to  clearnefs  •,  as  Tome  of  them  were  clear,  not  only  for  hall  their  bulk, 
but  likewiie  others,  on  their  edges  and  externally,  fhow’d  a  degree  of  clear¬ 
nefs  the  breadth  of  a  goofe-quill,  fo  as  by  the  faw  tobe  feparated  from  the 
remaining  darker  part.  In  the  larged  glebes  of  all,  which  weigh  fiom 
half  to  one  nay  two,  but  rarely  three  pounds,  this  clearnefs  was  fo  rare, 
that  the  larger  thefe  glebes  were,  they  fhew’d  the  more  obfcure.  And  on 
the  contrary,  the  greater  tranfparency  was  obferv  d,  the  fmaller  they  v,  ere  ; 
and  this  brought  a  hint  into  my  mind,  whether  all  the  obfcurer  colours 
of  amber  are  not  chang’d  by  time,  and  made  to  put  on  a  fparkling  bright- 
nefs  •,  and  nature  feems  to  have  lefs  trouble  in  perfecting  and  clarifying 
thole  fmaller  glebes  than  the  larger  ones  :  And  upon  accurately  examining 
not  only  dich  as  were  half  clear,  but  fuch  as  were  more  fuperricially  fo,  in 
the  confines  of  thofe  diderent  colours  I  obferv’d  a  darker  cloud  fo  difperfed, 
tint  the  bright  and  dark  parts  run  into  one  another;  and  which  I  ob¬ 
ferv’d  more  evidently  in  other  glebes,  where  the  obfcurity  being  entirely 
dilcufs’d,  there  only  remain’d  in  the  middle  a  kind  of  thin  cloud  fcarcely 
hindering  the  tranfmiffion  of  the  light :  And  hence  it  feem’d  agreeable 
to  reafon,  that  the  portion,  which  became  clear,  was  before  very  like 
the  darker  part,  and  that  this  darker  part  would  arrive  to  the  fame  tranf¬ 
parency,  had  the  glebe  been  differ’d  to  lie  longer  in  the  earth  or  in 
its  own  veins  •,  whence  it  appears,  that  nature  attempts  this  change  fird 
from  the  external  parts,  and  in  this,  art  imitates  nature,  as  we  fhall 
oblerve  hereafter.  And  I  myfelf  have  had  an  indance,  by  which  it  ap¬ 
pear’d,  that  amber  even  by  keeping  undergoes  this  change ;  and  this  al¬ 
io  has  been  obferv’d  by  others.  Tho’  it  is  not  to  be  denied,  but  that 
fometimes  one  fide,  efpecially  in  the  larger  and  broader  glebes,  is  ob- 
ferv’d  clear  and  tranfparent,  while  in  the  mean  time  the  other  remains 
dill  obfcure,  tho’  this  alfo,  in  time,  wears  off;  which  change  is  brought 
about  by  its  tranfpiring,  by  the  rolling  of  the  fea,  or  by  the  cheriffiing 
heat  of  the  fun. 

From  thefe  obfervations,  therefore,  I  concluded,  that  nature  attempts 
the  perfection  and  maturation  of  ambers,  and  that  this  their  perfection  is 
their  clearnefs  and  tranfparency,  whereby  they  tranfmit  light  in  the 
manner  of  glals;  whether  this  tranfparency  be  of  the  diamond  or  wavy 
kind,  which  is  the  better  and  more  perfeCt  fort,  and  happening  in  the 
pureff,  pearly  ambers,  or  whether  only  it  be  a  ruddy  or  golden  tranfparen¬ 
cy  :  And  the  more  ambers  recede  from  this  tranfparency,  the  more  they 
are  clafs’d  among  the  imperfeCt,  commonly  call’d  badard,  ambers;  not 
that  thefe  are  not  genuine,  but  that  they  were  not  allow’d  to  arrive  to 
their  degree  of  perfection.  The  other  properties  of  amber,  as  its  hard- 
nefs,  odour  and  colour,  are  not  to  be  compar’d  with  this  property  of 
tranfparency,  as  they  do  not  driCtly  involve  any  degree  of  perfection, 
and  efpecially  as  Tome  oi  them  may  by  art  be  corrected,  as  fhall  befhewn 
below.  Hart- 
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Httytiyiünn  calls  the  hardnefs  of  amber  its  greateft  glory,  and  that  it  is  According  t<* 
the  more  per  fed,  the  more  folid  it  ish  :  Yet  all  hard  ambers  will  not  be£Ä"iait|s 
perfect,  as  it  may  happen  that  they  are  not  tranfparent,  as  is  always 
the  cafe  in  pearly  ambers,  nay  and  fometimes  in  moft  others.  Yet  thole 
that  ^are  tranfparent  are  always  hard,  unlefs  they  fhould  happen  to  be 
fpoil’d  by  fome  accident ;  for,  all  ambers  expofed  to  the  fun’s  heat,  tho’ 
they  have  a  thinner  and  more  friable  coat,  yet  within  they  have  a  very 
hard  and  tranfparent  body  :  And  hence  it  is,  that  clarified  by  art,  when 
before  they  were  not  hard,  they  afterwards  become  fo,  as  we  fhall  fhew 
below  more  at  large.  And  I  know  of  none  harder  than  the  wavy  fort, 
which  often  blunt  the  edge  of  a  knife,  fo  as  to  require  repeated  whetting; 
and  which  is  more,  the  clear  part  of  the  amber  glebe  is  always  the  hardeft. 

Having  thus  eftablifii’d  the  preheminence  of  the  tranfparent  ambers  The  more  ;gr.o, 
as  the  moft  noble,  the  degrees  of  the  others,  as  the  more  ignoble,  may  bl£  aTber*  . 
e  diitinguiih  d  from  their  more  or  lels  coarfe  texture-,  namely  as  theft  suini’J  cachs 
matter  and  fulphur  are  found  more  or  lefs  digefted,  as  according  to  thefe,  °d‘a' 
light  finds  now  an  eafier,  again  a  more  difficult  paftage:  The  principal, 
therefore,  will  be  the  clear  and  tranfparent  ambers,  whether  they  be  the 
wavy,  which  tranfmit  the  light  veiy  freely  through  their  pores  ;  and  con- 
fequently  are  the  moft  to  be  regarded  and  the  moft  valuable ;  or  whether 
they  be  of  a  golden  or  ruddy  tranfparency,  in  which  indeed  the  light  is 
with  equal  freedom  tranfmitted,  but  along  with  fome  reflexion  and  refrac¬ 
tion  of  the  rays,  that  the  light  may  the  more  ftrongly  fhow  the  golden 
colour.  From  the  tranfparent,  all  the  other  cloudy  and  opaque  ambers 
fhould  be  diftinguifh’d,  among  which  the  fcaley  challenge  the  firft  place, 
diftinguifh’d  with  very  thin,  obfeure  interfaces,  fome  of  which  are  ob- 
ferv’d  to  be  of  the  pearly  kind,  and  more  whitifh  but  others  of  the 
common  obfeure  kind,  and  yellow;  In  both  thefe  kinds  the  light  is  ftill 
in  fome  meafure,  but  not  perfectly  and  freely  tranfmitted  :  However,  am¬ 
bers  of  this  texture  and  confiftence  ftand  in  the  firft  place  for  attaining  to 
perfection :  And  I  have  often  obferved,  that  by  their  own  proper  motion 
and  by  bare  tranfpiration  in  a  little  time  only  their  thin  clouds  diminifh  and 
are  at  laft  difiipated..  Next  to  the  fcaley  fucceed  the  denfe  pearly,  and  the 
others,  more  obfeure,  as  the  waxy  or  pale  yellow;  in  fuch  manner  that  as 
among  the  fcaley  the  pale  pearly  are  the  beft,  fo  among  thefe  laft  the  denfe 
or  thick  pearly  are  the  principal ;  and  that  on  account  of  the  more  rare  and 
pure  texture  of  their  fulphur,  mixt  with  a  very  tender  volatile  fait,  where¬ 
by  they  become  fitter  for  attaining  to  their  future  clarification  and  perfec¬ 
tion.  Both  thefe  ambers  do  ftill  with  greater  difficulty  admit  the  light,  and 
that  the  more  as  the  yellownefs  feems  to  run  off  into  obfeurity.  But  both 
the  pearly  and  pale  yellow  require  no  great  time  or  labour  to  their  clarifi¬ 
cation  ;  nay,  the  former  require  lefs  labour  of  art  and  nature  than  the 

latter,. 
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jatter,  efpecially  if  no  great  degree  of  whitenefs  be  mix’d  with  them  •,  for, 
the  more  rare  the  whitenefs  appears,  the  more  difpos’d  tliefe  glebes  are  to 
tranfparency,  and  vice  verfd.  What  judgment  we  are  to  form  of  the  ob- 
feure  yellow,  and  other  opaque  ambers,  as  thole  of  a  liver-colour,  cai  na¬ 
tion,  black  and  other  mixt  colours,  is  evident  •,  the  texture  of  which  am¬ 
bers,  on  account  of  the  großer  matter  of  which  they  confilft  as  alio  on 
account  of  the  admixture  of  many  heterogeneous  paits,  tranlmits  no  light 
at  all,  nay  entirely  Hides  it :  Whence  either  with  difficulty^  or  not  at  all, 
are  thefe  clarified.  There  remains  the  white,  a  peculiat  kind  of  ambei, 
which  has  united  with  its  lulphureous  parts,  white,  faline,  hetciogeneous 
matters  •,  and  luch  ambers  both  terminate  the  fight,  and  on  account  of 
their  poliifi’d  furface  again  reflect  the  light  as  it  fell. 
tr.ke  maturation,  The  maturation  and  clarification  of  ambers  is  perform’d  both  in  and  out 
Sheuctfim’d.  of  their  veins,  but  more  frequently  in  their  veins  :  And  the  reafon,  why 
both  the  perfedt  and  imperfedt  ambers  bear  the  fame  price  is,  that  the 
imperfebt  and  opaque  may  be  eafily  and  at  a  low  expcnce  made  tranfpa- 
rent :  But  what  I  have  laid  here  is  to  be  underflood  of  the  common  and 
ordinary  glebes,  in  regard  that  the  larger  tranfparent  glebes,  both  for  their 
ur.commonnefs  and  price  far  exceed  all  the  obfeure,  nay,  the  pearly  ambers 
themfelves.  And  the  reafon  why  thefe  larger  tranfparent  glebes  are  more 
uncommon  is,  that  they  require  a  longer  time  for  their  maturation. 

The  operations  of  We  lhall  now  proceed  to  the  feveral  operations  of  art  perform’d  on  am- 
art  on  amber.  ^  ^  ^  co&ioni  digeftion  and  maturation  thereof,  and  whereby  thofe  of 

nature  may  be  illuflrated.  The  art  of  polilfiing  amber  feems  to  have  been 
known  to  the  ancient  Romans ,  and  doubtlefs,  being  loft  in  a  length  of  years 
was  afterwards  recover’d  in  our  days.  Archelaus ,  king  of  Cappadocia ,  lays 
'Pliny*  relates,  that  amber  is  polifh’d  by  boiling  it  in  the  lard  of  a  fucking 
pig  •,  and  by  that  politure  Plinyh  certainly  means,  that  a  clearnefs  and  tran¬ 
fparency  are  conciliated  to  amber  :  And  the  fame  Pliny ,  tho’  for  another 
purpofe,  to  wit,  the  tinging  of  amber,  makes  mention  of  the  coblion  of 
amber  in  the  fat  of  kids,  lo  that  the  Romans  muff  have  known  the  true 
oily  menftruum  for  boiling  amber-,  but  that  afterwards  the  art  feems  to  have 
been  loft,  as  I  find  no  tracts  of  it  for  many  ages  -,  and  the  difeovery  of  it  by 
the  Moderns  fcarcely  exceeds  half  a  century  :  Befides,  the  moderns  at  firlt 
attempted  that  tranlmutation  by  digeftion  in  fand,  induced,  probably,  from 
this  reafon,  that  they  obferv’d,  that  ambers  become  always  tranfparent  and 
clear,  bak’d  by  the  fun’s  heat  in  the  fand.  This  art  was  firft  dilcover’d  at 
Dantzick ,  from  whence  it  fpread  into  other  parts :  And  as  it  is  always 
eafy  to  improve  upon  inventions,  they  devis’d  another  method,  which  was 
to  boil  and  digeft  amber  in  rape-feed  oil,  which  method,  the  former  being 
laid  afide,  ftill  continues  to  this  day. 

*  Lib.  37.  c.  3.  b  Id.  ibid. 
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As  to  that  firft  digeftion.infand,  it  was  managed  in  the  following  manner:  Ti 
The  workmen  committed  the  amber,  that  was  to  be  tranfmuted,  to  an  ironti«Srfciarif“«i 
pot,  into  which  fand  was  put,  yet  lb  that  the  amber  fhould  not  approach ambfr' 
the  pot  too  nearly  and  fuffer  by  too  much  heat ;  and  this  they  provided 
againft  in  the  following  manner  :  After  firft  wrapping  up  the  amber- balls 
in  paper,  they  fo  difpos’d  of  the  fand  on  the  bottom  and  fides  of  the  pot, 
that  they  fhould  every  where  poffels  the  middle  place,  and  be  out  of  the 
reach  of  the  fire  •,  and  putting  coals  at  fome  diftance  to  the  pot,  they  at 
firft  made  a  gentle  fire,  which  they  afterwards  heighten’d  gradually,  till 
they  found  the  clarification  accompli  fil’d,  which  took  up,  as  they  fay,  the 
fpace  of  40  hours :  And  that  they  might  not  be  deceiv’d  or  difappointed 
in  the  event,  they  added  to  the  other  ambers  certain  proof-balls  fallen’d  to 
a  thread,  which  they  could  take  out  and  put  into  the  fand,  fo  that  as  thele 
were  more  or  lefs  pellucid,  they  might  form  a  certam  judgment  about  the 
reft.  Thus  affur’d  of  the  work  being  compleated,  they  again  remitted 
the  fire,  and  did  not  take  out  the  ambers  till  the  whole  was  cold,  left,  which 
eafily  happens,  it  fhould  crack  by  being  expos’d  to  a  fudden  and  uncom¬ 
mon  cold. 

Such  was  the  ancient  co&ion  of  amber,  and  not  lo  long  ago  laid  afide,  The  modan  me. 
and  which  I  may  call  the  dry  coélion,  and  in  our  days  fucceeded  by  the 
humid,  as  all  Artifts  in  clarifiying  amber  do  now  boil  it  in  rape-feed  oil : 

The  procefs  is,  as  follows:  They  build  a  quadrangular  furnace,  internally 
^  foot  and  upwards  over,  and  i  foot  high,  according  to  the  greater  or 
lefler  capacity  and  bignefs  of  the  pot  they  defign  to  ufe  ;  then  the  pot 
is  cover’d  with  a  difh,  fill’d  with  oil  and  amber,  and  fet  in  the  middle 
of  the  furnace ;  a  coal-fire  at  its  four  corners,  carefully  remov’d  from  the 
pot,  is  heighten’d  by  due  degrees,  ’till  the  amber  is  obferv’d  to  boil, 
which  they  examine  by  removing  the  difh:  This  boiling  is  continued 
more  or  lefs  for  twenty  hours,  as  the  fize  of  the  ambers  is  greater  or 
fmaller  •,  and  the  proof- balls,  which  they  here  likewife  fallen  to  a  thread, 
and  pull  out  at  pleafure,  {how,  whether  the  clarification  be  finifh’d  or  no ; 
then  the  fire  is  remitted;  and  all  being  fuffer’ d  to  cool,  the  ambers  are  taken 
out,  and  to  be  feparated  by  the  workman’s  hand,  that  the  perfectly  clear 
may  be  wrought  on  the  lathe,  but  the  cloudy  and  the  imperfectly  tranfpa- 
rent  be  committed  a  fecond  or  a  third  time,  to  the  fire. 

Thefe  are  the  two  methods  of  clarifying  ambers ;  and  here  it  may  not  be  which  the  p«. 
improper  to  enquire,  which  of  thefe  is  the  better,  or  at  leaft  in  what  refpeól  fvrable  m'tl 
the  one  excells  the  other ;  the  former,  indeed,  is  the  more  natural,  having 
nature  itfelf  for  its  guide,  and  therefore  not  without  its  praife,  in  regard 
that  it  both  reduces  the  ambers  almoft  to  a  glaffy  tranfparency,  which  in 
the  latter  humid  way  feem  to  retain  a  call  of  yellow  ;  and  alfo  that  it  makes 
them  compleatly  hard,  a  thing  I  myfelf  have  often  obferv’d  with  pleafure, 
when  in  diftilling  any  medicine  from  a  fand  heat,  I  fometimes  committed 
Yo.l.  I.  X  X  to 
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to  it  amber-cakes,  and  fometimes  {mailer  balls :  Whence  this  is  my  Fa¬ 
vourite  method,  as  in  it  you  may  in  the  mean  time  do  any  thing  elfe  ; 
however  the  workmen  complain  of  the  longer  time  it  takes  up,  in  which 
there  feems  not  to  be  much,  and  which  notwithftanding  might  doubtlefs 
be  remedied,  if,  as  in  their  boiling  in  oil,  they  repeated  the  work  that  was 
lei's  perfedt.  But  I  imagine  that  the  moderns  principally  have  abftain’d 
from  the  ancient  method  of  clarifying,  becaufe  by  a  fomewhat  intenfer 
heat  the  amber-balls  are  offner  crack’d,  which  cracks  made  in  fand  are  ob- 
ferv’d  red  and  unfeemly ;  but  if  they  happen  in  boiling  in  oil,  they  are 
not  fo  much  feen  on  account  of  the  greater  palenefs :  Not  to  mention, 
that  the  external  face  of  the  amber  is  much  burnt,  and  confequently,  that 
much  of  its  weight  is  loft  by  taking  away  and  corredting  that  burnt  cruft : 
Befides,  that  extraordinary  hardnefs,  which  ambers  acquire  by  digefting  in 
fand,  was  not  fo  agreeable  to  them,  as  it  blunts  the  edge  of  their  tools.* 
Whereas,  now,  on  the  contrary,  by  boiling  in  oil  they  become  much 
more  tradlable :  And  the  better  to  promote  this  traclablenefs  ( becaufe 
ambers  boil’d  in  oil  acquire  a  greater  degree  of  hardnefs )  fome  workmen 
mix  a  tallow-candle  or  fome  tallow  with  the  oil,  and  by  this  they  obferve, 
that  a  too  great  degree  of  hardnefs  is  prevented. 

Whether  ambers  It  is  pretty  much  difputed,  whether  ambers  are  foluble.  And  to  fpeak  the 
truth  I  join  with  thole,  who  chufe  to  call  the  folution  of^ambers  with  fpiri- 
tuous  menftruuni  s,  efpecially  fpirit  of  wine,  a  tindfure  rather  than  a  central 
folution:  In  like  manner  alfo  the  thing  is  manifeft  as  to  oils;  for,  if  with 
them  you  attempt  a  folution  of  amber,  you  can  hence  obtain  nothing  other 
than  a  flight  emollition,  a  thing  Hartmann c  teftifies  of  oil  of  pine,  which 
is  of  great  affinity  with  amber:  Whence  thofe  may  look  to  it,  who  with 
Bartholin d  fcruple  not  to  commend  fo  very  much  the  oil  of  lavender  in  this 
folution.  What  credit  is  alfo  to  be  given  to  Anfelmus  de  Boot,c  when  he 
boafts,  that  he  is  matter  of  the  art  of  diflolving  and  coagulating  amber 
again,  I  leave  to  the  judgment  of  others ;  but  I  am  certain  this  is  an  art  we 
know  nothing  about.  But  to  fpeak  what  I  myfelf  have  obferv’d;  tho’  I 
take  the  folution  of  amber  to  be  a  very  difficult  thing,  yet  I  am  perfuaded, 
that  it  cannot  be  entirely  deny’d,  as  I  have  often  feen  with  my  own  eyes, 
that  by  only  boiling  fome  amber-balls  in  the  common  rape-feed  oil,  they 
were  io  diffolv’d,  a6  at  leaft  to  leave  behind  fome  thin  cafes,  almoft  like 
honey-combs,  the  whole  body  of  the  amber  being  almoft  diffolv’d  and 
deriv’d  into  the  oil ;  and  of  thefe  cafes  I  keep  fome  by  me:  Yet  I  fliould 
think,  that  fuch  diffolv’d  amber  was  not  of  the  harder  or  indurated,  but  of 
the  friable  kind. 

But  this  by  the  bye :  And  to  return,  there  are  not  wanting  many  other 
tnchcirefes ,  by  means  of  which  you  may  perform  with  lefs  labour,  what 
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you  have  feen  done  more  operofeJy  by  the  methods  juft  mention’d.  One 
compendious  method  is,  as  follows ;  put  the  amber  you  defign  to  clarify  a  compendious 
into  the  tube  of  the  heated  furnace,  covering  it  all  over  with  land,  fo  that  jÄ  a1*T 
it  may  not  touch  the  furnace  and  fuftain  too  ftrong  a  heat  ;  for,  thus  as 
the  heat  rifes  gradually  to  the  higheft  degree,  fo  it  gradually  remits  •,  and 
in  this  eafy  experiment  you  fhall  not  entirely  be  difappointed.  But  the 
plates  to  be  committed  to  the  heat  or  fire  muft  be  fomewhat  more  tender, 
and  the  balls  not  very  large  ;  for,  otherwife  they  will  fcarcely  anfwer  in  a 
fliorter  ftay  in  the  fire,  without  repeating  the  work  over  and  over.  I 
have,  indeed,  very  often  us’d  this  method  in  the  winter  time,  but  you  are 
to  obferve,  that  all  the  fuccefs  depends  upon  the  degree  of  heat ;  for,  as 
it  is  moderate,  or  otherwife  and  too  ftrong,  your  amber  will  fometimes  be 
either  very  beautiful  ;  or  at  other  times  on  the  contrary,  marr’d  with  un- 
ieemly  cracks  and  fit  for  no  one  purpole. 

T  here  is  another  method  of  ripening  and  perfedting  amber  (not  irkfome,  Another  method 
on  this  account  indeed,  as  it  requires  but  a  very  little  time)  and  that  is,  to 
expole  the  amber-plates  to  the  flame  of  a  burning  candle;  and  thefe  plates 
muft  be  fuch,  as  are  not  totally  obfeure,  but  have  only  thin  clouds  as  the 
amber  of  the  fcaley  kind  ;  fuch  amber,  cutting  it  into  thinner  plates  (for, 
neither  the  time  nor  the  degree  of  heat  are  proportion’d  to  the  thicker 
ones)  the  workmen  take  up  with  a  pair  of  tongs  and  often  fliift  it  over  the 
flame ;  and  in  thus  fluffing  it  they  alfo  rub  fome  fuet  or  oil  on  the  plate, 
the  better  to  promote  its  clarification,  and  prevent  its  cracking  in  a  naked 
lire  :  And  thus  as  the  heat  gradually  pervades  the  body  of  the  amber,  the 
clouds  are  in  an  agreeable  manner  feen  to  be  difpell’d;  then  they  wrap  up 
the  amber-plate  in  fome  linen  cloth  or  filtring  paper,  that  it  may  gradually 
cool ;  which  is  a  caution  to  be  obferv’d  in  this  cafe  •  But  what  is  no  lels 
remarkable,  when  the  amber  is  cool’d  otherwife,  which  is  furprifing,  the 
cloud  returns  almoft  with  the  lame  degree  of  oblcurity. 

This  encheirefis  has  always  been  my  favourite  method,  whence  I  have 
often  us’d  it:  But  as  it  is  accompanied  with  a  ftench,  caus’d  by  the  fuet  or  ' 
tallow,  rubb’d  on  the  amber,  it  is  at  the  fame  time  difagreeable,  unlefs 
performing  the  operation  under,  a  chimney  may  be  thought  a  remedy  : 

Whence  as  I  was  meditating  on  another  method,  inftead  of  tallow  I  rubb’d 
on  the  plate  diftill’d  or  other  oil  of  amber,  with  a  view  of  greater  fuccefs ; 
but,  as  it  feem’d  to  me,  the  ftench  was  but  little  corredted,  and  the  ope¬ 
ration,  in  point  of  difpatch,  by  this  method  not  remedied,  only  that  the 
amber  feem’d  to  become  harder:  Not  to  mention,  that  there  is  occafion 
for  often  fprinkling  with  this  and  the  other  diftill’d  oils,  on  account  of  the 
volatile  parts,  which  vifibly  fly  off  like  a  vapour :  Whence  in  fine,  what¬ 
ever  quantity  of  any  oil  is  fprinkled  on  ambers  (and  chiefly  oil  of  almonds, 
nay  plain  wax  producing  the  fame  effedt,  recommended  themfelves  to  me.) 
it  only  contributes  to  check  the  .too  great  motion  of  the  fire  on  the  ambers, 
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and  to  prevent  their  cracking,  as  I  not  only  now  but  formerly  conjec¬ 
tur’d. 

Tke  clarifying  of  From  all  the  methods  of  clarifying  amber  you  muft  conclude,  that  the 
refi'rc by*mcan*  whole  of  the  effect  is  owing  to  heat  alone,  which  promotes  more  ftrongly 
cfoii,  &c.  their  tranfpiration,  otherwife  too  flow  of  itfelf*  and  if  applied  on  any  oc- 
cafion  with  caution  and  in  a  due  degree,  you  fhall  promote  the  tranfpiration 
in  many  other  ways,  as  was  deferib’d  above.  A  workman  lately  happen’d 
to  let  drop  out  of  his  hands  into  a  boiling  kettle  of  filh  a  glebe  of  amber, 
which  remaining  in  the  liquor  till  the  fifli  was  done,  and  being  before 
fomewhat  more  obfeure,  now  came  out  fparkling  and  fhining.  That  I 
might  imitate  this  chance  experiment,  I  took  a  thin  and  fcaley  plate  of 
amber  and  threw  it  (which  yet  I  ought  not  to  have  done)  into  hot  boiling, 
faltifh  and  partly  fat  water,  wherein  fifh  were  boiling  :  After  the  boiling  was 
over,  I  obferv’d  the  plate,  thro’  my  own  fault,  indeed,  crack’d  on  its  ex¬ 
terior  cortical  part,  doubtlefs,  owing  to  the  fudden  heat  •,  but  after  remov¬ 
ing  that  coat  and  poliffiing  the  plate,  it  became  fhining  and  trarflfparent; 
For  brevity’s  fake  I  omit  the  experiments  I  made  for  clarifying  amber  in 
boiling  coleworts  or  beef.  It  is  fufficient  at  prefent  to  obferve  of  all  of 
them,  that  in  whatever  oily  menfiruum ,  or  which  partakes  of  oil  and  fat, 
ambers  are  boil’d,  provided  there  be  a  due  proportion  between  the  agent 
and  patient,  and  a  due  regard  be  had  to  the  degree  of  heat,  to  the  manner 
of  boiling,  and  to  the  time,  they  may  be  heighten’d  to  clearnefs  and  tranf- 
parency. 

K  vatf  m  From  all  which,  as  you  fee,  that  amber  may  be  clarified  by  fo  many  oils 
r/wjcuKcaed.  and  different  fats,  you  will,  no  doubt  more  readily  come  into  my  opinion* 
hinted  at  above,  namely,  that  they  may  be  tranfmuted  in  the  manner  that 
was  known  and  us’d  among  the  ancient  Romans ,  to  wit,  by  boiling  in  the 
lard  of  a  lucking  pig.  But  it  may  be  matter  of  difpute,  whether  there 1  be 
not  a  mi  flake  in  the  paffage  of  Pliny ,  in  which  adeps  fuis  ladfenlis ,  the  lard 
of  a  fucking  pig,  may  be  put  for  fuis  ladlantis ,  a  fuckling  fow,  as  fuch  a 
quantity  of  pig’s  lard  could  not  be  eafily  procur’d,  as  would  be  neceffa*- 
ry  in  this  operation.  And  this  I  am  the  more  inclin’d  to  think  from  the 
word  la  dl  antis  being  fet  down  in  the  margin  of  my  copy  of  Pliny ,  as  the 
ancient  reading  ;  and  which  is  inflead  of  all  proofs,  the  experiment  of  boil¬ 
ing  and  clarifying  ambers  in  the  lard  of  a  fuckling  fow  does  anfwer. 
the  difference  ßut  it  is  a  thing  of  greater  importance  to  enquire,  what  maybe  the  dif- 
STtóSiJ  ference  between  the  feveral  oils  and  fats,  or  what  qualities,  as  in  point-  of 
amber,  hardnefs,  and  foftnefs,  or  other  affeétions,  amber  may  acquire  in  the  dif¬ 
ferent  boilings ;  for,  as  it  is  certain,  that  boil’d  ambers  retain  not  the  fame 
degree  of  hardnefs,  but  according  to  the  oils  and  fats  made  ufe  of,  it  is 
fometimes  increas’d  and  fometimes  falls  fhort,  we  might  hence  probably 
judge,  that  on  account  of  the  greater  efficacy  which  fats  have  to  foften, 
ambers  are  in  rc-fpedt  of  hardnefs  fomewhat  damag’d,  an  inftance  of  which  f: 
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I  have  given  above  from  Tome  who  work  in  amber,  and  who  in  boiling 
add  to  the  rape-feed  oil  a  final!  portion  of  beef-luet,  that  the  amber  may¬ 
be  more  tradable,  which  is  thought  by  them  to  become  but  little  harder 
by  boiling  in  oil  alone :  But  this  is  to  be  left  to  their  experience,  as  I  can- 
not  adduce  any  thing  like  it,  or  pofitively  affirm  it,  as  my  fmall  way  of 
boiling  over  the  flame  of  a  burning  fire  could  not  be  compar’d  with  that 
larger  way.  Exprefs’d  oils  in  this  cafe  differ  very  much  among  themfelves : 
and  even  lintfeed  oil  itfelf  does,  either  on  account  of  its  greater  power  of 
emollition,  or  of  its  penetrating  virtue,  foften  ambers,  as  that  they  feem 
entirely  to  have  loft  their  former  hardnefs :  Whence  it  is,  that  the  work¬ 
men  carefully  avoid  the  adulteration  of  rape-feed  oil  with  the  leaft  part  of 
lint-feed  oil.  As  to  the  feveral  circumftances  of  time  in  which  the  ambers 
are  boil’d,  as  alfo  of  colour  and  clearnefs,  they  hold,  as  far  as  I  know,  the 
fame  in  all  thefe  oils  and  fats,  unlefs  that  in  a  ftronger  and  more  penetrating 
oil,  efpecially  if  the  regimen  of  the  fire  does  not  exaCtly  anfwer  thereto, 
the  ambers  are  alfo  more  frequently  crack’d  :  Befides,  we  are  not  to  omit, 
that  one  and  the  fame  portion  of  oil,  in  which  ambers  were  once  boil  d, 
may  ferve  for  a  fecond  boiling,  but  not  at  all  for  a  third. 

In  this  manner  I  have  fufficiently  fhown  the  encheirefes  both  of  nature  white  amber 
and  art  in  bringing  amber  to  perfection  ;  fo  that  I  think  my  hypothefis  “ bc  ckrl' 
greatly  fupported  both  by  reafons  and  experiments.  But  there  remains  a 
confrderable  difficulty  behind  ;  for,  as  1  have  ffiewn  that  all  the  other 
ambers  may  be  clarified,  yet  the  white  alone  l'eems  refractory  to  the  moil 
careful  operations  both  of  nature  and  art :  Whence  they  have  always  cans  d 
the  greateft  difficulty  both  to  Authors  and  Artifts,  but  efpecially  to  my  felt : 

Indeed,  as  to  the  more  obfcure  ambers  and  others  charged  with  foreign 
contents,  and  exhibiting  an  unufual  colour,  fuch  as  are  thofe  inclining  to 
black  or  any  dufky  or  liver-colour,  as  it  is  call’d,  or  fuch  as  are  blackei , 
like  toafted  coffee-beans,  I  fay,  as  to  thefe  and  other  colour  d  ambers  of 
this  kind  the  reafon  would  be  obvious,  on  account  of  the  admixtum  of 
many  earthy  and  other  heterogeneous  parts,  why  their  clarification  could 
not  be  expedted  ^either  by  art  or  nature :  But  that  white  lort,  01  only  that 
furniffi’d  with  more  folid  white ftrirf  or  veins,  affords  a  matter  of  a  higher 
enquiry :  And  if  they  are  really  incapable  of  clarification,  they  ieem  to 

throw  a  cloud  on  my  hypothefis.  .  ,  , 

But  a  little  more  accurately  to  relate  the  matter  as  it  ftanos,  it  feem  d  to  Th«  hnha-  co¬ 
me,  while  I  was  revolving  this  difficulty,  that  the  clarification  of  the  white 
ambers  was  not  to  be  defpaired  of,  in  regard  that  the  whole  affertion  was 
chiefiy  founded  on  the  authority  of  the  workmen,  whofe  common  method 
of  proceeding,  if  exceeded  by  one  more  uncommon,  and  a  longer  time 
were  allow’d  this  fort  to  come  to  perfection,  fome  fucceis  mig  it,  pio  ^ao  y, 
be  expeCted ;  which  as  I  revolv’d,  I  at  tthe  fame  time  call  d  to  mind  an 
experiment  of  Schroeder,  commended  by  Hartmann  *,  or  at  the  ca  ,  ^ 
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<  does  not  think  itunreafonable,  as  he  confirms,  that  yellow  and  clear  am- 
4  bers  turn  white  by  a  continued  boiling  dor  14  days  and  14  nights  in  a  lixi- 
‘  vium  ot '  fal  gem,  or  fea-falt  in  a  ftrong  and  earthen  cucurbite  with  a 
4  blind  ftiU-head:’1  And  this  experiment  and  hypothefis  feems  likewife  to 
be  approved  by  Le  Mortn\  who  after  fhowing  the  preparation  of  the 
tinóture  of  amber  with  a  highly  redtified  fpirit,  digefted  or  diftill  d  on  fal 
ammoniac ,  he  at  length  adds  thefe  words,  4  that  halts  effedt  that,  the  boil- 
f.  ing  of  yellow  amber  in  common  halt  manifeftly  fhows,  in  which  the 
4  colour  is  entirely  changed,  inclining  from  yellow  to  white/  From 
thele  experiments  1  thus  inferr’d,  if  we  allow  that  by  this  encheirefts  halts 
may  be  added  to  ambers  i  and  thus  confequently,  that  white  be  produced 
from  yellow  ambers,  what  fhould  hinder  me  from  expecting,  that,  by 
fuch  boiling,  the  halts  may  alho  be  drawn  out  of  the  ambers,  and  on  the  con¬ 
trary,  yellow  be  produced  from  white  ambers ;  whether  that  boiling  be 
perform’d  in  the  uhual  oily  menflruum ,  or,  which  the  faid  experiments 
rather  hint  at,  in  an  aqueous  menßruum  and  one  more  agreeing  to  halts. 

But  upon  making  the  experimenti  found  myfelf  dihappointed ;  and  firft 
I  boil’d  white  amber  in  oil,  and  that  repeatedly  and  for  a  pretty  long  time, 
but  in  the  end  I  loft  all  my  labour  •,  for,  thefe  white  ambers  remain’d  in 
all  refpedts  unchang’d,  but  the  vein’d  and  variegated,  which  I  had  added 
at  the  fame  time,  fhow’d  only  the  obfcure  dufky  portion  to  be  clear,  the 
more  folid  white  ftria  or  veins  being  in  no  manner  dihcharged,  but  the 
(lighter  veins  a  little ;  and  in  home  of  this  kind,  charg’d  with  obhcurity, 
intermixt  with  a  flight  caft  of  white,  a  white  cloud  heem’d  to  be  colledted 
to  the  centre  of  the  glebe,  a  manifeft  hign  that  it  was  fixt  there  ho  as  not 
to  be  dihcharg’d  by  any  attempt. 

Thus  the  experiment  in  boiling  the  white  glebes  in  oil  proving  unhuc- 
cehsful,  we  fhallnowconfider  Schroeder's  and  Le  Mort's  experiments,  that 
being  firft  acquainted  with  thefe,  it  may  previoufly  appear,  what  we  may 
expecft  from  the  coction  of  white  ambers  to  be  clarified  in  a  watery  men¬ 
ßruum  \  and  to  delcribe  them  accurately,  I  muft  own,  that  I  have  taken 
different  forts  of  ambers,  as  clear,  yellow  and  cloudy,  that  I  might  care¬ 
fully  obferve  the  change  they  underwent  •,  including  all  thefe  in  a  thin 
linen  rag  I  defign’d  them  for  a  continued  boiling,  which  was  perform’d  in 
common  lee-afhes,  us’d  with  us  for  wafhing  and  fcouring  veffels ;  for,  it 
feem’d  to  me  the  fame  thing,  or  at  leaft  that  the  operation  was  not  diffe¬ 
rent,  whether  the  boiling  was  perform’d  in  this  fait,  which  is  equally  fixt, 
or  in  lea  or  common  fait,  efpecially  as  after  a  few  days  new  afhes  were 
thrown  in,  and  thus  the  lixivium  was  never  depriv’d  of  its  fait.  After 
that  the  amber  had  continued  boiling  for  many  days  together,  I  fome- 
times  took.it  out  at  pleafure,  yet  I  always  found  it  in  its  priftine  ftate  and 
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in  no  manner  changed,  only  that  in  fome  obfcure  glebes  there  appear’d 

thinner  nubecula. ?.  . 

And  thus  ftands  that  noted  encheirefis  of  producing  white  from  yellow 

ambers  •  and  in  whatever  manner  the  procels  may  be  fet  about,  I  am  per-  yellow  ambers, 
fuaded  the  event  will  be  unfuccefsful :  Whence  I  fcruple  not  to  affert,  thatg; bc 
in  the  fame  manner  that  operation  is  to  be  tax’d,  when  from  this  antece¬ 
dent  experiment,  as  a  foundation,  after  extrading  by  a  watery  menftruum 
the  falts  out  of  ambers,  I  gave  hopes  of  the  change  of  the  white  into  clear 
and  tranfparent  amber  by  means  of  a  watery  menftruum  alone  5  but  tho  it 
were  evident,  that  thefe  white  ambers  do  not  fhow  more  perfect,  that  is, 
not  tranfparent,  yet  that  does  in  no  manner  leffen  the  authority  of  my 
hvpothefis,  as  I  have  inferr’d  it  from  fo  many  inllances,  that  all  ambeis 
are  chang’d  into  tranfparent,  and  made  perfed  both  by  nature  and  art ; 
for,  natum  works  inceffantly,  and  art  imitates  her,  unlefs  as  fometimes 
happens,  obftacles  intervene,  that  hinder  their  good  defign-,  for,  I  would 
have  it  known,  that  all  other  ambers  are  compos  d  of  the  better  pait  or 
fulphur,  tho’  I  would  not  deny  them  a  flight  admixture  of  fait:  W  hence 
thefe  ambers  alone  more  eafily  undergo  this  change  to  the  better.  ut 
that  thefe  white  ambers  contain  much  foreign  fait  in  their  texture  wiU  be 
allow’d,  efpecially  if  we  give  credit  to  Hartmann,  who  am r ms,  and  unco¬ 
vers  large  layers  both  of  vitriolic  and  nitrous  fait  in  the  coaft  of  Suuau. 

Befides,  theft  white  ambers  tafle  faltifhby  the  gentleft  touch  of  the  tongue 
And  al  other  ambers  yield  much  oil  in  diflillation,  but  very  little  lalt  •,  on, 
the  contrary  the  white  give  a  very  fmall  portion  of  oil,  but  a  larger  pom 
on"7, '  M  whichgthings,  as  they  manifeflly  fhow  that  this  white 
ckbe  is  not  the  genuine,  certainly  not  the  only-  produd  of  the  amber  ma- 
Mx  it  will  give  you  the  lefs  difgufl,  if  you  cannot  fhow  all  the  requires 
oroDer  to  plre  ambers,  in  this  impure  fort,  which  contains  a  great  deal  of 

adventitious  fixt  fait-,  unlefs  therefore,  you  would 

clarify  earthy  bodies,  fuch  as  thefe  are,  my  hypothecs  mult  ftand  good , 

for  nature  herfelf,  whilft  {he  is  employ’d  in  clarifying  and  ounging  mch 

amber^to  perfcftión,  can  effed  no 

if  there  are  any  fuch,  but  leave  the  white  untouch  d.  ye.  rrom  tnis 

her  operation  or  if  you  will,  defed,  thereanfe  beautiful  variegated am  0,1s, 
fo  Z  the  curious  lo  with  pleafure  obferve  (being  affifted ^hereto  chteHy  b 
fancy  (  various  kinds  of  animals,  falls  of  rivers,  a  tempeltuous  lea,  ny 
mountains  and  in  fine,  plains  full  of  ernes  and  towns,  ÜV.  nay  ftiew  d 
“ofe’and  violets,  incl  partly  ihaded  by  the  leaves  of  wrde-fpreadntg 

And  thus  now  I  have  carefully  (hewn,  that  the  defign  of  »it  is _th» &.ne  matera*™^ 
with  that  of  nature,  to  wit,  the  exerting  all  its  force  to  promote 
ration  and  perfeaion  of  ambers,  and  th,s  it  only  accompl.flus  by  p»ocu,m„ 
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them  a  clearnefs  and  transparency  ;  her  other  defign  is  unknown  to  us,  tho’ 
it  is  notorious,  that  many  changes  of  colours,  by  means  of  fire  alone,  are 
devis’d  by  lome,  and  of  this  opinion  is  Hartmann , 0  but  they  feem  to  have 
no  foundation  -:  And  firft  as  to  the  change  of  the  pale  yellow  into  a  varie¬ 
gated  white  colour,  exprefiing  the  grain  of  maple  wood,  I  cannot  think, 
that  there  was  ever  iuch  a  change,  at  lealt  by  means  of  fire  alone  ;  for,  to 
fpeak  openly  what  I  have  learn’d  from  experiments,  I  only  know  this  one 
tinng,  that  the  pale  yellow  ambers,  if  they  be  not  expos’d  to  the  higheft 
degree  of  fire,  but  be  rather  remov’d  before  they  attain  to  their  total  clear- 
■nds,  appear  in  home  manner  painted,  leaving  yellow  interftices  behind,  va- 
rioufly  mixing  and  running  into  the  diaphanous  and  clear  parts ;  and  this 
appearance  is  the  more  eafily  obtain’d,  if  you  fhift  a  broader  plate  of  amber 
over  the  flame  of  a  candle,  in  the  manner  above  defcrib’d,  when  in  a  very 
agreable  manner  the  clouds  of  the  amber  being  chang’d  up  and  down,  are 
leen  to  exhibit  different  figures;  but  whether  this  fhifting  colour  may  be 
deiervedly  call’d  variegated,  and  efpecially  a  variegated  white,  and  which 
exprefl.es  the  grain  of  maple-wood,  I  do  not  fee,  as  a  white  colour  is  by  no 
means  obtain’d  from  the  pale  yellow  ambers,  unlefs,  previous  to  the  ope¬ 
ration  of  art,  it  was  mixt  with  them. 

Whether  a  bright  Nor  can  we  expect  greater  certainty  about  the  change  of  the  whitifh 

ÄJ:0"  a  int0  c^e  bright  white,  providing  we  underhand  that  the  former  are  diftin- 
guifh’d  from  the  latter  in  this,  to  wit,  that  thofe  are  white  with  palenefs, 
but  thefe  boaft  of  a  greater  degree  of  light  and  of  the  brightnefs  of  fnow 
and  marble.  And  now  it  lufficiently  appears,  that  halts,  and  by  means  of 
thefe,  whitenefs  cannot  be  added  to  ambers. 

Wavy  amber  ^  hat  has  a  better  foundation  is,  when  Hartmann  promifes  himfelf  wavy 
the  pale  clear.  ambers  from  the  pale  dear,  providing  we  have  a  genuine  conception  of  thefe 
laft.  It  feems  neceflary  tome  todiftinguifh  (a  diftin&ion  that  will  be  of 
uie  in  a  great  many  other  places)  between  the  palenefs  or  albefcence  proper 
to  pearly  ambers  and  thofe  of  affinity  with  them,  and  between  the  palenefs 
precifely  peculiar  to  the  white :  The  palenefs  in  pearly  ambers  depends 
only  on  their  fulphur  being  well  digefted  and  depurated,  tho*  falts,  but 
thole  in  fmall  quantity  and  volatile,  be  added  thereto  :  But  the  latter  pale- 
ncfs,  on  the  contrary,  arifes  from  much  fix’d  falts.  Now,  therefore,  as 
out  authoi  fays,  that  the  pale  clear  ambers  are  converted  into  the  waw, 
thefe  former  can  be  no  other  than  the  fquamous  pearly,  that  is,  fuch  as  are 
furnifh  d  with  flight  -whitifh  clouds  and  interfpers’d  clear  interftices,  which, 
from  what  was  faid  above,  among  all  other  obfeure  ambers  are  underftood 
to  put  on  the  greateft  degree  of  brightnefs. 

If  thus  the  author  interpret  the  matter,  it  is  well:  But  when,  on  the 
contrary,  he  fuppofes,  that  the  whitifh  ambers  may  be  made  from  the 
wavy,  he  again  contradicts  both  himfelf  and  nature  and  art,  whofe  efforts 
tend  to  perfection.  But  to  incline  to  change  the  clear  and  pellucid  ambers, 

i  .  T  and 
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and  efpecially  the  wavy,  into  the  whitifli  and  more  obfcure,  would  be  to 
bring  them  from  the  higheft  degree  of  perfection  to  a  lower,  and  to 
make  them  lofe  all  their  uie,  which  confifts  in  their  clearnefs. 

i.  All  ambers  tend  from  a  date  of  imperfection  to  that  of  perfection.  Pr»aicai rci«*. 
2.  Whence  nature  and  art  produce  clear  ambers  from  the  obfcure ;  but 
there  is  no  method  of  producing  the  obfcure  from  the  clear.  3.  Ambers 
with  a  (lighter  degree  of  obfcurity  are  more  eafily  clarified.  4.  In  per¬ 
fecting  the  fmaller  pieces  of  amber,  the  effort  both  of  nature  and  art  i«  the 
lefs.  5.  Among  the  clear  ambers  the  wavy  are  the  principal ;  among  the 
obfcure,  the  pearly.  6.  Obfcure  ambers,  that  excell  in  a  greater  degree 
of  purity,  do  alfo  acquire  a  more  excellent  degree  of  clearnefs,  and  vies 
verfd.  7.  Tho’  the  wavy  colour  be  above  all  others  the  favourite,  yet 
next  to  it  the  golden  colour  is  not  without  its  praife.  8.  Ambers  with  a 
golden  brightnefs,  you  may  certainly  believe,  are  the  produft  of  nature  and 
not  of  art,  which  makes  them  paler.  9.  Whence  the  wavy  ambers,  clarified 
by  art,  are  fcarcely  diftinguifliable  from  thofe  produced  by  nature, 
io.  Ambers,  boil’d  by  art,  become  always  harder,  nay  the  earthen  pot 
itfelf,  in  which  they  are  boil’d,  acquires  in  time  an  irony  hardnefs :  Hence 
the  fire  is  the  beft  cure  for  friable  ambers.  1 1.  Ambers  full  of  air-bubbles 
crack  in  boiling  from  the  internal  air  being  expanded  and  fecking  an  iffue. 

12.  Ambers  once  committed  to  the  fire,  if  they  have  remain’d  found, 
may  be  fafely  recommitted  thereto.  13.  Ambers,  not  well  freed  from 
their  external  coat,  acquire  a  coarfer  after  boiling  •,  and  even  the  poliflh’d, 
but  not  all,  acquire  fuch  a  (light  coat.  14.  Whence  crude  ambers  with  a 
greater  coat  will  be  judg’d  either  clear  or  pearly,  or  deftroy’d,  on  accouut 
of  the  greater  length  of  digeftion  and  tranfpiration  allow’d  them  in  the 
earth.  15.  The  fire  is  not  always,  but  fometimes  the  oil  is  in  fault,  that 
the  operation  does  not  fo  well  fucceed.  16.  Neither  is  good  oil,  that 
has  been  employ’d  twice,  proper  for  a  third  boiling.  17.  Such  are  de¬ 
ceiv’d,  as  from  perfedt  ambers  hope  to  obtain  the  alchemy  of  ambers;  that 
is,  the  art  of  producing  great  from  fmall  ambers. 


Anew  fert  of  Level.  By  N»  Hartfoeker.  From  the  Mifcellanea 

Berolinenfta.  Tom.  I.  p.  320. 


Tranflated from  the  Latin. 

LE  T  the  tube  A  B  be  fo  conftru&ed,  that  the  fmall  tubes  C  and  D,  Plate  YFi^«. 
the  one  furnifti’d  with  an  eye,  the  other  with  an  objedt-glafs,  may  tJs  Lefvéi.a  ° 
be  put  in  and  taken  out  of  both  the  extremities  of  the  tube  A  B : 

Let  there  be  another  tube  EF  fomewhat  lefs  than  the  objedt-glafs,  fuf- 
pended  in  the  tube  AB  in  manner  of  a  balance,  fo  as  not  to  touch  the 
tube  A  B  with  its  extremities ;  the  weights  L  and  M,  approach  d  to  or 
'  Vol.  I  Y  y  remov  d 
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The  ufe  thereof. 
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remov’d  from  the  centre  N  of  the  crofs-piece  G  HIK,  faften’d  to  the  tube 
E  F,  will  adjuft  the  balance  or  level ;  Let  a  very  line  thread,  parallel  to 
the  horizon,  divide  both  the  extremities  of  the  tube  E  F ;  and  let  the  tube 
EF  be  fo  exadtly  fufpended  in  the  tube  AB,  that  one  thread,  touching 
the  centre  of  the  common  focus  of  the  eye  and  objedt-glafs,  and  running 
along  the  axis  of  both  glaffes,  the  other  thread  may  interfedf  the  fame  axis 
near  the  objedt-glafs  That  the  ftrongeft  wind  may  not  mar  the  ufe  of 
this  level,  let  it  be  included  in  the  cafe  OPQR,  fet  on  fuch  a  bafe,  as 
that  it  may  be  eafily  turn’d  to  any  point. 

The  ufe  of  the  level  will  be  very  eafy,  and  evidently  fhew  its  exadtnefs; 
for,  viewing  any  objedt,  and  obferving  the  point  which  the  thread  in  the 
centre  of  the  common  focus  of  the  eye  and  objedt-glafs,  covers,  turn  the 
inftrument  half  round,  and  fhift  the  places  of  the  tubes  C  D,  in  which  the 
glalfes  are  included ;  and  if  you  find,  that  the  thread  in  the  centre  of  the 
common  focus  of  the  eye  and  objedt-glaffes,  covers  the  fame  point  of  the 
objedt,  you  will  be  affur’d,  that  the  tube  E  F  is  in  /equilibria  \  but  if  that 
thread  does  not  cover  the  fame  point  of  the  objedt,  approach  or  remove 
either  of  the  weights  L  or  M,  as  the  cafe  requires,  till  the  thread  in  the 
centre  of  the  common  focus  of  the  eye  and  objedt-glaffes  covers  the  fame 
point  of  the  objedt,  into  whatever  end  of  the  tube  AB  you  put  the 
objedt  or  eye-glafs. 


A  method  oj  determitiing  either  the  Quadrature ,  or  the  impofjibi- 
lity  thereof, \  in  a  given  figure ,  terminated  by  right  lines  and  a 
geometrical  curve .  By  D.  T.  From  the  Adta  Eruditorum  Lipf. 
An.  1693.  p.  433. 


•  f  j 

T'r  (inflated  from  the  Latin/ 

THAI'  I  may  briefly,  and  at  the  fame  time  with  perfpicuity,  dip 
cloie  thefe  things  to  the  fkilful  in  thefe  matters,  it  is  to  be  noted. 

F  Let  the  fpace  A  C  B  be  terminated  by  the  geometrical  curve  A  FB, 
by  the  axis  AC,  and  by  the  ordinate  BC:  Let  now  the  fpace  ACB 
be  underftood  to  be  equal  to  the  redtangle  A  E  D  C,  as  alfo  the  fpace 
AGE  to  be  equal  to  the  redlangle  A  GHG :  If  now  the  fame  thing 
be  every  where  fuppos’d,  there  will  hence  arife  a  curve  or  fome  line  AHD; 
luit  this  will  be  eithei  a  geometrical  or  mechanical  curve ;  If  the  former, 
the  fpace  ACB  will  both  in  the  whole,  as  in  all  its  parts,  be  geometrically 
quadrable,  and  therefore  I  call  fuch  a  quadrature  poffible:  But  if  it  be  any 
mechanical  curve,  the  fpace  ACB,  both  as  to  the  whole  and  all  its  parts, 
will  be  mechanically  quadrable,  or  its  quadrature  cannot  be  found  Geome¬ 
trically  i  and,  therefore,  I  call  fuch  a  quadrature  impofiible. 


II.  Now 
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II.  Now  let  the  following  equations  be  form’d 
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Equation*  ck’ii 
biting  all  geo¬ 
metrical  curve* 
and  all  their  poil: 
ble  relations  to  * 
right  line. 


by  +  ca  ='<?.  by  +  cay  -f- caa  —  o,  by1  -j-cay1-^  ra*y-\~ ha'  ~  s. 

-{■dx  +  d-xy  +  fi-’X  +  dxy 1 + foxy  -f  ia  x 

+&XX  4-  gxy  +  kax1 

4~  lx* 

and  fo  on  as  far  as  you  pleafe. 

But  we  are  to  obierve  of  thefe  equations,  that  they  exhibit  all  geome¬ 
trical  curves  AHD  and  all  their  pofiible  relations  to  a  right  line;  that  x 
reprefents  all  the  abfeififa’s  AC,  but  y  all  the  ordinates  CD;  b,  c>  d>  e,  ƒ, 
g ,  &c.  defign  the  known  quantities,  prefix’d  to  thefe  terms,  with  what 
figns  foever  they  are  affedled ;  but  the  quantity  a  is  inftead  of  unit,  in 
order  to  make  the  dimenfions  equal  in  all  the  terms  of  thefe  equations. 

But  that  without  a  prolix  calculus  I  may  explain  the  following  theorems, 
which  demonftrate  the  quadrature  of  a  given  geometrical  curve,  or  the 
impoflibility  thereof,  let  it  moreover  be 
c  =  ca-\-dx  i~ca  4-  zdx 

.d—ea  -\-fax  4 -gx1  alfo  k  =  iea  -\-  3 fax  4-  4 gxx 
c  zzha* -j-  icfx  -f  kax  -\-  lx\  l  —  %baa 4-  4 ia  x  4-  $kax% 4-  6lxi 

III.  Farther  let  all  the  abfcifla^s  AC  of  the  geometrical  curves  A FB  Theorem*  «Mu 
Be  =  xh  but  their  ordinates  BC=x;  then  let  it  be  put  «d  therefrom. 

1.  B  =  bz  4-  i  and  the  firft  theorem  will  be  B  =  o 

2.  {lz  2cz  +  $  t^e  fecond  theor.  will  be  BB  d—  BO4-  CC  b~ 

CB=  fbz 4-  Q 

3.  <C=  2 cz+k>  and  the  third  theor.  will  be 

/Dr:  dz  4-  /  S 

—  BiC^4"®C*^— C3^4"^^ 2D^~CD 1bc 4-  D3^  =0 

-2BlD^4-  3BCD  be  -  2B D *bd 

4-B1D^:  -  BCD/d  4-  BDVa 


=  0. 


Thefe  things  I  (hall  further  enlarge  on  in  their  proper  place,  which  now 
I  am  obliged  to  omit,  in  order  to  avoid  prolixnefs, 

IV#  Now  the  ufe  of  thefe  theorems  is  twofold.  In  the  fiift  place,  we  Twofold  ufe  of 
hence  very  expeditioufiy  determine  all  the  pofiible  quadratures  of  geome-therethe“ 
trical  curves;  for,  afiuming  any  geometrical  curve  AHD,  we  . 

find,  by  means  of  the  theorems  juft  now  exhibited,  the  quadrature  of  the 
fpace  ACB,  terminated  by  the  geometrical  curve:  And  as  the  equations 
in  Remark  II.  exhibit  all  the  curves  and  all  their  pofiible  relations  to  a 
right  line,  even  by  thefe  theorems  all  the  pofiible  fpaces,  terminated  by  a 

geometrical  curve,  are  fquar’d ;  which  let  it  fuffice  to  illuftrate  by  one 

Y  y  2  example  : 
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example :  .Let  the  curve  A  H  D  be  a  circle,  whofe  nature  is  exprefs’d  by 
this  equation  y 1  =  2 ax  —  xz,  or  y"1  —  2 ax  +  =  o  *,  now  in  the  equation» 

which  is  of  the  fame  degree  in  Remark  II. 

by'  -p  cay  +  eaa  =  0,  it  will  b  =  1 

4-  dxy  -f  fax  r,  d,  e,  —  o 

+  gx*  ƒ  =  —  2 

£=  1 

Whence  in  the  fecond  theorem  B3d  — . BCr  4"  C4^  =  o  (which  is  to  be 
chofen,  becaufe  the  aflum’d  equation  is  of  two  dimenfions)  it  will  be 

c  ■=■  o  i—o  B  =  2V 

d=z  —  lax xz  k  =z  — »  6ax  -f-  4XX  C  =— 6ax  +  4X# 

All  which,  if  reftor’d,  there  is  obtain’d  zx  z=z<¥—l - 12(2XX Tjf.  ex_ 

2  a  —  x 

plaining  the  nature  of  the  curve  A  F  B,  all  whofe  fpaces  are  fquar’d  by 
means  of  the  circle,  in  regard  the  fpace  A  G  F  is  always  equal  to  the  re£t- 
angle  A  I  FI  G.  In  the  fame  manner  a  different  geometrical  curve  A  HD 
being  aiïum’d,  a  different  geometrical  curve  is  found,  and  quadrable  : 
Hence  thus  it  appears,  in  what  manner  thefe  theorems  include  all  poffible 
quadratures. 

V.  The  other  ufe  of  thefe  theorems  is  no  lefs  confiderable,  which  is, 
that  a  geometrical  curve  being  given,  not  the  quadrature  of  any  other 
may  be  found,  as  was  juft  now  explain’d,  but  either  the  quadrature  of  the 
given  or  propos’d  curve  itfelf  be  exhibited,  or  its  impoifibility  demon- 
ftrated  •,  which  we  fhall  il luftrate  by  two  examples;  for,  in  the  firft  place 
let  the  nature  of  the  given  curve  AFB  be  exprefs’d  by  this  equation 

_  qaax  —  12 axx  4-  4.x* 

/O  /O  — . ■  — —  ■  .  ■  1  ■  ■ 

2  a  —  X 

Now  the  queftion  is,  whether  its  quadrature  may  be  given  or  no  ?  And, 
indeed,  it  is  plain  from  Remark  IV.  that  it  is  given  :  But  fuppofe  that  this 
now  is  unknown,  and  obferve  the  procefs  in  determining  what  is  lought. 

1.  Becaufe  the  ordinate  z  rifes  to  two  dimenfions,  the  third  theorem  is 
to  be  chofe  (  had  it  had  three  dimenfions,  the  third  theorem  was  to  have 
been  affumed,  and  fo  on )  but  that  theorem  is  as  follows 

BBd-BCc  +  CCb  =  o. 

2.  In  this  theorem  let  the  quantities  B  and  C,  as  alfo  b,  c  and  d ,  be  re¬ 
ftor’d,  and  it  will  be 

bzz  +  caz  -j-  eaa  dde  -j-  ccg  4-  bff —  cdf  —  4 beg  X  aaxx 
-\ridxz-\-2fax  ft-  ^ea  4b fax  4-  ^kgxx  0 

+4£**  —  ccaa  ~  2  cdax  —  ddxx 

3.  Now 
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3.  Now  let  all  the  terms  of  this  theorem  be  compar’d  with  all  thofe 
(where  x  in  each  cafe  has  the  fame  dimenfion )  of  the  equation  which  ex¬ 
plains  the  nature  of  the  given  curve  ;  and  hence  there  will  arife  fome  new 
equations,  by  help  of  which  the  quantities  b,  c ,  d ,  e ,  ƒ,  &c.  will  be  found : 
And  here  b  is  found  =  f,  e,  d,  e  =  o  ƒ—  —  1  g  =  \\  all  which  as 
they  involve  no  abfurdity,  the  quadrature  of  the  given  curve  is  given 
had  they  included  any  impoflibility,  or  were  they  all  equal  to  nothing,  the 
quadrature  would  be  impofilble. 

4.  If  now  from  the  equations  of  the  fecond  remark  that  of  two  dimen¬ 
fions  be  affum’d,  fuch  as  is  byy  +  cap  4-  eaa  =  o  ( becaufe  the  quantity  z 

-f  dxy  -f-  fax 
4 -gxx 

of  the  given  curve  alfo  rifes  to  two  dimenfions )  and  in  this  let  the  quan- 

tides  by  c,  dy  e,fy  juil  now  found,  be  reftor’d,  it  will  be  —  —  ax  4 — -=o, 

or  yy  =  lax  —  xXy  the  property  of  the  curve  A  FI  D,  by  help  of  which  the 
given  curve  is  fquar’d  •,  confequently,  it  is  now  determin’d,  that  the -pro¬ 
pos’d  curve  admits  of  quadrature,  and  to  what  known  fpace  it  is  equal. 
&E.F. 

For  a  fecond  example,  let  the  given  geometrical  curve  A  F  B  be  a  circle, 
whofe  property  is  zz  =  2 ax  —  xx  ;  now  the  queftion  is,  whether  its  qua¬ 
drature  be  poffible  or  no?  To  difcover  this,  as  the  quantity  2  rifes  to  two 
dimenfions,  we  muft  here  ufe  the  fame  theorem,  as  in  the  preceeding 
example  :  And  if  now  all  the  terms  of  the  given  equation  (which  expreflfes 
the  nature  of  the  given  curve)  be  compar’d  withall  the  terms  of  that  theo¬ 
rem,  by  Cy  dy  ey  f  will  be  found  =  o  ;  and  confequently,  there  is  given  no 
geometrical  curve  A  FI  D,  by  means  of  which  the  circle  may  be  fquar’d  ; 
and  therefore,  the  quadrature  of  the  circle,  in  the  fenie  it  is  commonly 
fought  for  by  Mathematicians,  is  impofilble.  If  the  hyperbola  be  afifum’d 
to  be  fquar’d,  the  fame  thing  entirely  will  be  found,  namely  that  its  qua¬ 
drature  is  impofilble  :  But  from  thele  things  it  will  abundantly  appear,  in 
what  manner  by  help  of  the  like  theorems,  fome  of  which  I  have  given 
in  Remark  IV.  either  the  quadrature  of  a  given  figure,  terminated  by  a 
geometrical  curve,  may  be  exhibited,  or  its  impoflibility  demonftratcd  (  as 
the  fame  procefs  may  be  perform’d  in  all  geometrical  curves  in  the  manner 
I  have  explain’d  in  thefe  examples)  which  was  my  defign  at  this  time  to 
difclofe.  But  we  are  to  obferve 

VI.  That  what  I  have  juft  now  fhown  is  in  no  manner  contrary  to  the 
quadrature  of  the  circle  and  hyperbola,  which  Leibnitz  has  exhibited  in 
the  Ma  Eruditorum,  An.  1682  ;  for,  while  the  geometrical  quadrature  of 

any  fpace  is  not  given,  in  that  cafe  the  laft  refource  is  to  exprefs  it  by  a 
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Example  II, 


All  thisconfiften 
with  Leibnitz.' s 
quadrature  of  tb 
circle  and  hwpet 
bola. 


*  Vide  Acta  Germanica,  Vol.. L  p.  59.  An.  1742. 
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feries  of  numbers  decreafing  in  infinitum  :  And  I  am  perfuaded,  that  there 
can  be  found  no  arithmetical  expreffion  of  the  quadrature  of  the  circle  or 
hyperbola  more  fimple,  than  that  whch  the  illuftrious  Leibnitz  has  pub- 
Jifh’d.  But  as  to  mechanical  curves  AHD,  and  which  leem  to  be  very 
limple  in  their  nature,  that  by  means  thereof  the  circle  and  hyperbola,  nay 
all  curves,  that  admit  not  of  a  geometrical  quadrature,  may  be  mechani¬ 
cally  fquar’d,  I  lhall  exhibit  on  a  proper  occafion  the  method  of  determin¬ 
ing  them,  when  it  lhall  appear,  how  great  an  affinity  they  have  with  geo¬ 
metrical  curves,  as  their  fpaces  are  always  equal  to  the  fpace  terminated  by 
a  geometrical  curve. 


Several  Chemical  Experiments  and  Obfervations .  By  Olaus  Borri- 
chius.  From  the  Acta  Haffnienfia,  An.  1671,  1672.  p,  128. 

Franfiated  from  the  Latin. 

Ol  HING  has  for  a  long  time  been  more  common  than  the 
tindure  of  filver,  but  if  the  matter  is  rightly  confidered,  nothing 
is  more  uncertain  •,  for,  that  blue  colour,  which  every  where,  and 
even  in  the  fhops,  pleafes  the  eye,  is  not  the  genuine  offspring  of  filver, 
but  of  fuch  bodies  as  are  mixt  with  it;  for,  the  pureft  filver  difeovers  no  flieh 
thing  :  The  miftake  arofe  hence,  namely  that  it  has  hitherto  been  thought 
by  the  generality,  that  filver  after  the  ad  of  fulmination,  as  it  is  call’d,  or 
procuring  to  it  in  the  cupel  a  lplendor  or  fhining  brightnefs,  retains  no  lon¬ 
ger  any  thing  foreign  and  excrementitious,  which  is  a  miftake ;  for,  there 
ltill  remain  fome  minute  feculencies  (call’d  by  artifts  the  leadfiack )  which 
after  repeated  fufion  and  the  blaft  of  a  hand  bellows  it  fcarcely  lays  afide  ; 
but  carefully  freed  of  thefe  it  neither  ftrikes  a  blue  or  green  colour  in 
fpnit  of  nitre,  fal  ammoniac ,  diftill’d  urine,  acids,  or  other  fait  liquors : 
And  if  it  fhould  ieem  to  impart  any  of  thefe  colours,  it  is  a  fign  of  its 
impeded  purgation-,  for,  a  very  few  grains  of  copper,  lying  ftill  conceal’d 
m  filver,  tinge  many  ounces  of  a  liquor  and  miflead  the  carelefs  obfervers  : 
I  ufually  fhow  to  the  curious  fuch  fort  of  filver,  purified  by  fulmination  in 
a  blaft-heat,  whereby  neither  acid  nor  fait  fpirits  are  tinged  with  any  blue 
colour  •,  But  neither  is  that  tindure  of  filver,  which  is  prepar’d  from  plates 
of  filver  and  flowers  of  fulphur,  genuine,  both  becaufe  very  often  fome 
copper  lies  conceal’d  in  thofe  plates,  however  apparently  pure,  as  becaufe 
the  flowers  of  fulphur  are  not  free  from  cupreous  particles.  Zwelfer  in 
his  Manti fs.  Spagyr .  has,  indeed,  cautioufly  hinted  about  filver,  after  one 
ad  of  fulmination,  that  if  the  blue  colour  of  the  tindure  of  filver  difap- 
pcars,  there  is  to  be  added  to  the  remaining  abftraded  elfence  a  little  of 
a  volatile  animal  fait,  that  the  defired  colour  may  be  reftor’d  :  But  no 
~uc  1  ialt  can  effed,  that,  if  filver  be  highly  pure  and  free  of  all  recrement, 

it 


The  true  tinfture 
«X  ill ver  nut  blue. 
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it  can  put  on  that  fpurious  colour,  as  appears  from  my  defecated  filver,  as 
in  other  refpedts  it  lias  all  the  characters  of  the  moft  perfedl  filver;  nor  does 
the  tindlure  of  the  lapis  lazuli  arife  from  any  thing  other  than  from  parti¬ 
cles  of  copper  floating  up  and  down  in  its  mafs,  which  the  fagacious  expe- 
rimentor  cannot  be  ignorant  of:  Hence  I  remember  the  ftomach  to  have 
been  greatly  diforder’d  from  taking  both  thefe  tin&ures  in  a  larger  dofe, 
and  fuch  as  is  very  well  known  to  be  caus’d  by  copper  and  vitriol  of 
copper. 

Take  four  ounces  of  the  regulus  of  antimony,  grind  them  in  a  glafs  orTo  fut  «gute* 

t  i  _  _  • _ 1 _ Ki- _ _ J _ of  antimi 


marble  mortar  to  an  impalpable  powder,  and  on  this  depends  the  fuccefs  2^X7 
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of  the  experiments;  put  this  apart  in  a  clean  paper;  then  in  the  fame 
mortar,  after  firft  cleaning  it,  grind  into  a  very  fubtile  powder,  1 2  ounces 
of  fublimate ;  then  mix  up  both  powders  in  a  paper,  with  an  oaken  or 
beech  flick,  no  matter  which,  that  they  may  be  well  mix’d  per  minima. 

Put  thefe  powders  thus  mix’d  into  afmall  common  fquare  glafs  with  a  nar¬ 
row  mouth,  and  continually  and  ftrongly  comprefs  the  powders  with  the 
broader  extremity  of  the  cold  flick,  fo  that  the  furface  of  the  powder 
may  be  every  where  clofely  prefs’d  down  ;  and  ftill  the  powder  re¬ 
mains  cold,  tho’  it  be  prefs’d  for  a  quarter  of  an  hour ;  but  continue  the 
preflfure  for  a  quarter  of  an  hour  longer,  and  at  length  you  will  ob  ferve 
the  flick,  which  before  reached  no  deeper  than  the  furface,  fuddenly  fink 
into  the  mafs  and  make  its  way  to  the  bottom :  After  which  grofs  fumes 
immediatly  arife,  the  glafs  is  heated,  the  matter  contain’d  therein  rolls  o- 
ver  its  brim,  frothes  and  effervefces,  fheds  over,  and  fills  the  whole  room 
with  a  naufeous  vapour  ;  after  which  you  are  Ipeedily  to  convey  the  vd- 
fel  without  the  window,  that  you  may  the  more  fecurely  view  the  ifiue  of 

the  experiment.  .  _  , , 

Take  four  ounces  of  recent  fpirit  of  Venice  turpentine,  yet  fuller  d  to  To 

”,  .■  -  _  r  •  1  •  1  i '  d _  «ifi.lrlt«  Call 
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come  to  its  native  coolnefs,  to  which  pour  in  a  wide  glafs  fix  ounces  of  [pj'f 


r  touch  after 


recent  and  cold  generous  aquafortis ,  and  fhaking  the  veflfel  leave  it  in  the  to¬ 

ppen  air,  and  in  half  an  hour,  upon  removing  the  cover,  the  fpmt^ of  übt  7». 
turpentine,  fet  on  by  the  acid  particles  of  the  aqua  fortis,  will  begin  to  du  1  - 
vefce,  and  amidfl  thick  volumes  of  fmoke  emitting  a  conspicuous  flame, 
and  ftrongly  burfling  out  over  the  brims  of  the  glafs,  it  will  burn  :  But  it 
is  not  to  be  diflfembled,  that  this  experiment  fucceeds  better  m  the  noon 
heat  of  a  fummers  day,  and  that  it  is  in  vain  attempted,  unlefs  the  ipints 
be  recent;  fo  that  hence  we  may  probably  not  without  grounds  collect, 
that  in  all  recent  diftill’d  liquors  fome  fiery  ;and  fiercer  particles  lie  con¬ 
ceal’d,  and  that  therefore  it  is  proper  to  expedi  their  mellowing  by  keep¬ 
ing  fome  little  time,  before  they  are  admimflred  to  the  fick,  eipecially  n 
exhibited  as  refrigerants.  And  I  doubt  not,  but  that  lome  amer  uo 
fiance  of  fire,  or  fomething  oily  and  jaline  in  a  vehement 
(in  which  nearly  the  nature  of  fire  is  made  to  con  fill)  burfling  out  from tl 
wood  and  coals,  penetrates  into  moft  chemical  vefiels,  how  ^ 
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and  leaves  fome  traces  of  itfelf  behind  in  the  things  contain’d  in  the 

veffels. 

To  m.-.ke  fire  1  very  accurately  mix’d  6  drachms  of  flowers  of  fulphur  with  i  ounce 
]  a?gilfse  of  Eeft-India  nitre  ;  I  put  the  mixture  into  a  common  glafs  'retort,  but  of 
jrSu’;/°flamet0  a  longer  neck,  and  loofly  applying,  for  fear  of  burfting,  a  receiver,  I 
rh.mt  huning  gave  it  a  fand-heat,  at  firfl  moderate,  for  fix  hours,  afterwards  gradually 
ftronger  *,  at  length  the  fand  in  the  iron  pot  being  ftrongly  heated,  at 
firfl;  a  final  1  flame  of  a  blue  colour  appear’d  in  the  retort,  and  immediat- 
iy  a  bright  flame  fill’d  the  whole  glafs ;  the  flame  at  length  going  out 
of  itfelf,  I  view’d  the  glafs  after  it  had  cool’d,  and  it  was  without 
any  crack,  and  much  of  a  fublim’d  and  inflammable  fulphur  was  ftill  ob- 
fervable  in  the  glafs,  becaufe  the  flame  impetuoufly  rufhing,  there  being 
only  a  ifnall  hole  at  the  extremity  of  the  nofe,  was  extinguifh’d  before  it 
had  a  fufficient  quantity  of  air  to  confume  the  whole  ;  nor  need  you  be 
apprehenfive,  that  this  experiment  will  prove  without  fuccefs,  as  I  never 
found  it  to  fail,  having  often  tried  it  in  this  manner.  How  far  this  may 
ferve  to  iliuftrate  the  nature  of  glafs  and  fire,  I  leave  others  to  determine. 


Of  the  foftnefi  and  various  contents  of  Ambers .  From  the  Elec-  ; 

trologia  of  Nathan.  Sendelius.  An.  1726. 

Franßated  from  the  Latin. 

Sthfgeiri  TP  H  E  Seneration  of  ambers  is  a  very  difficult  and  arduous  fubjeft,  of  : 
tion  of  ambers.  which  the  more  you  know,  the  more  ftill  remains  to  be  known. 

Few  things  are  here  difcoverable  by  the  fenfes,  as  on  one  hand  huge 
impending  mountains,  and  on  the  other  hand  a  raging  and  tempeftuous  fea  \ 
bar  all  accefs.  But  to  proceed  from  things  certain  and  known  to  the  know¬ 
ledge  of  thofe  that  are  uncertain  and  dubious,  I  fhall  treat  of  a  fubjedt  that  f 
comes  near  to  that  of  the  generation  of  ambers,  namely  their  foftnefs,  i 
which,  am  id  ft  fo  great  darknefs,  may  yield  fome  true  and  evident  poftu- 
late,  namely  4  that  the  firfl;  matter  of  all  ambers  is  foft  and  almoft  fluid’, 
an  aflertion,  tho’  it  may  feem  pretty  undoubted  and  unftiaken  from  the  > 
many  demonftrations,  hereafter  to  be  alledged,  yet  it  does  not  feem  to  ■ 
every  one  fo  eafy,  or  without  exception,  but  that  it  may  ftill  labour  under 
fome  difficulties  •,  for,  the  documents  of  foft,  much  lefs  of  fluid  ambers  i 
f‘e  not  fo  obvious,  efpecially,  as  in  our  days,  they  are  dug  out  of  the  1 
bowels  of  the  earth;  on  which  very  thing  fome  refle&ing  with  greater  i 
accuracy  think  they  are  not  entirely  without  reafon,  when,  being  fo  uncer-  ] 
tain  about  their  generation,  they  affirm,  that  in  the  time  of  the  univerfal  1 
deluge  ambers  were  difpers’d  up  and  down  :  And  tho’  they  do  not  openly 

deny  their  generation,  yet  they  entirely  doubt  and  are  quite  at  a  lofs  how  ■ 
ihey  are  generated.  n 


But 
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'But  as  to  this  point  we  have  no  fmall  number  of  teftimonies,  botli  of  the  Tefiimotu«  a* 
ancients  and  moderns  and  particularly  founded  upon  the  authority  of  thefetoth',rlJhs  ' 
•three  unexceptionable  witneffes,  Goebelius a,  AurifabeA  and  IVigandus,  and 
laft  of  all  likewife  upon  that  of  Hartmann c :  And  to  thefe  we  may  add  the 
teflimony  of  the  authors  of  lllufirata  Pruffta ,  Pram.  6.  Containing  a  relation 
.of  a  [oft  piece  of  Amber,  that  was  found.  And  if,  notwithflanding  all  this, 
fuch  as  oppofe  this  opinion,  fhould  Hill  continue  doubtful,  and  alledge, 
either  that  that  was  the  miflake  of  thefe  authors,  or  that  they  took  other 
bitumens  for  amber,  and  if  they  are  not  convinc’d  by  arguments  (to  be 

I  treated  of  anon  more  at  large)  that  confirm  the  original  fluid  Hate  of  am 
bers,  the  bare  viewing  of  thefe  glebes,  in  which  one  lamina  is  obferv’d  to 
lie  upon  another,  mult  convince  them ;  and  certainly  fuch  a  number  of 
layers  will  not  only  argue  the  original  foftnefs  of  ambers,  but  that  they 
were  form’d  fucceflively  and  at  different  times  •,  and  confequently  their 
I  continued  production  and  generation. 

There  is,  therefore,  no  doubt  as  to  the  exiftence  of  foft  amber-glebes, 

Iunlefs  the  difagreement  of  fome  authors  fhould  caufe  a  doubt,  *  who  ra- 
‘  ther  clafs  thefe  foft  ambers  among  rofins  than  ambers.’ 

According  to  Hartmann  foft  ambers  differ  from  the  true  in  colour.  The  difference 
tafle  and  odour:  «  I  have  feen, /zjyr  hef  fome  foft  pieces  rather  like  rofins  true  ambers,  ac- 
II  *  than  ambers,  their  colour  the  fame,  namely  dufky,  fomewhat  tranfpa-  £u 
;  ‘  rent,  inclining  to  red  without  mentioning  any  thing  of  the  tafle,  which 
i  ,in  other  ambers  he  in  fome  meafure  found  faltifh,  with  a  dull  fweetnefs 
I  and  in  fine,  he  makes  two  diflindions  of  odour,  one  produced  by  the  at- 
I  trition  of  the  glebe,  another  by  its  deflagration :  The  former  refembled 
I  that  of  other  rofins,  and  like  that  obferv’d  in  the  pieces  of  pine-rofin,  found 
I  -in  ant-hills  i  but  the  latter  alone  was  like  that  peculiar  to  ambers,  as  he 
calls  it. 

I  What  I  have  obferv’d  myfelf  on  thefe  heads,  differs  but  little  from  Tbe  Author’* 
Hartmann ,  except  in  fome  circumflances  :  In  thefe  foft  glebes  I  found  no  diu'difference?0* 
■tafle,  tho’  I  know  not  whether  that  found  by  Hartmann  be  obferv’d  in  per¬ 
fect  ambers,  excepting  the  white  or  thofe  inclining  to  whitenefs*,  all  which 
manifeftly  afford  an  acid,  faltifh  tafle  :  nor  did  I  perceive  a  different  odour, 
all  of  them,  both  by  attrition  and  deflagration  breathing  a  refmous  exha- 
ation,  tho’  more  fubtile  and  grateful  in  fome  glebes,  in  others  more  dif- 
agreeable  and  grofs  :  From  which  diverfity  I  think  it  happen’d,  that  Hart¬ 
mann  has  at  one  time  pronounced  this  odour  like  that  of  ambers,  at  another 
time  like  that  of  rofins.  In  fine,  as  to  the  colours  of  the  foft  glebes,  I 
have  feen  thofe  he  deferibes  dufky  and  but  little  tranfparent ;  I  have  alfo 

I  * 

a  De  Succin.  cap.  4.  citante  Hartmanno  Hiüor.  Succ.  Pruff.  lib.  II.  cap.  1.  §  13. 

De  Succin.  cap.  3.  citante  eod.  1.  c.  lib.  II.  cap  1.  §  1.5. 
c  L.  c.  Lib.  I.  cap.  4  $  2.  &  lib.  II.  cap.  2  §  6.  It.  lib.  II.  c.  5.  §  4. 

**  Hift.  Succ  Pruff.  Lib.  I.  cap.  5.  $  1. 
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fcen  a  clearer  fort ,  nay  and  fometimes  the  wavy :  And  there  lately  fell 
into  my  hands  a  white  foft  glebe  no  harder  than  ftiff  wax ;  this  I  highly 
valu’d,  as  fuch  white  foft  glebes  are  the  rarer,  tho’  authors  do  not  entirely 
omit  to  mention  them,  as  Hartmann  fhewse.  Upon  examining  this  glebe;, 
it  was  externally  white,  with  fome  fmall  fpaces  interfpers’d,  that  were  at 
leaft  obfcurely  whitifh,  and  inclining  to  a  blufh  of  red  :  Whereas  its  inter¬ 
nal  fubftance,  which  I  fometimes  fcratch’d  with  my  nails,  and  fometimes 
cut  like  wax  with  a  knife,  was  fhining  white  without  any  defeat ;  it  was 
without  any  tafte,  which  I  certainly  expected  to  be  faltifh,  on  account  of 
the  admixture  of  fait  in  white  ambers  ;  and  whence  their  white  colour  is 
ufually  deriv’d,  and  the  fpittle  acquir’d  a  white  tinblure :  By  attrition  it  had 
no  odour,  nor  by  a  ftrong  friótion  againft  a  piece  of  linen,  to  which  it  com¬ 
municated  a  certain  whitenefs,  but  the  glebe  being  fet  on  fire,  it  both 
burn’d  and  breathed  an  odour,  but  difagreeable  and  very  noifome,  like 
that  of  {linking  tallow;  as  was  alfo  that,  which  a  piece  of  it  thrown  on 
burning  coals  yielded,  which  readily  run  and  boil’d  like  other  pieces  of 
amber,  till  all  its  tough  and  tenaceous  fat  was  confum’d :  And  tho’  all  thefé 
different  'phenomena  held  me  in  fufpence,  yet  I  fcrupl’d  not  to  clafs  this 
glebe  among  the  bitumens ,  gather’d  with  amber,  much  of  which  and 
chiefly  of  a  different  kind  the  Learned  allow  is  found  in  Prußia. 

dcSï^offoft  *  cannot  belp  mentioning  here,  that  from  the  frequent  obfervation  of 

stfs  and  hardnefs.  thefe  glebes,  I  met  with  different  degrees  of  foftnefs  and  hardnefs:  There 
,was  a  lmall  one  of  them  of  a  wavy  colour;  and  therefore  much  differing 
from  the  colours  defcrib’d  by  Hartmann ,  which  by  the  flighted:  heat  of  the 
hand  or  by  the  warm  breath  could  be  drawn  out  every  way:  And  ao-ain 
upon  the  ceafing  of  the  heat,  it  recover’d  its  former  rigidity.  There  were 
likewife  others  a  little  more  ftiff,  that  could  not  be  affeóted  by  the  above 
mention’d  heat,  but  were  comminuted  by  the  teeth  into  a  powder,  and 
continuing  the  maftication  they  were  again  coagulated  like  maftic,  fo  as  to 
be  manageable  in  the  mouth  like  flexile  wax:  And  there  were  again  others, 
fomewhat  harder  than  thofe  juft  now  mention’d,  which  when  ground  by 
the  teeth  conftantly  remain’d  in  the  mouth  like  a  powder  without  coalefc- 
ing,  tho’  they  were  eafily  diffolv’d  by  a  flight  coal-heat.  The  wavy  fort 
mention’d  above  is  the  moft  remarkable  for  its  rarity,  colour,  fhining 
01  ightnefs  and  greater  foftnefs,  on  which,  therefore,  I  made  the  impreflion 
of  my  feal.  r 

jBefs  fulid  amber-  To  the  clafs- of  foft  ambers  are  to  be  reckon’d  the  lefts  folid  amber-o-Iebes 

»thec&fcftand  fo  fnabIe’  tha£  they  may  be  feparated  by  the  leaft  fcratch  of  the°nails  ; 

ambers.  and  their  coftion  in  common  feed-oil  fhews  this,  in  which  they  are  fo  dif- 
folv’d  as  to  leave  nothing  folid  behind,  as  I  have  hinted  in  another  place*, 
befides  cafes  like  honey-combs;  but  yet  if  fome  of  thefe,  having  a  fome¬ 
what  greater  dvgtee  of  hardnefs,  do  bear  the  fire,  they  are  by  means 


*  l-bicl.  Lib.*!,- cap  4.  §  2. 
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thereof  brought  to  a  more  perfect  hardnefs,  and  their  parts  loofely  co¬ 
hering,  being  united  by  the  fire,  they  are,  as  it  were,  ripen’d. 

I  had  formerly  feen  in  Breynius ’  mufamm  a  glebe  of  no  fmall  fize,  of  a  Experiment  w 
dark  red  colour,  exactly  refembling  toafted  coffee-beans.  At  firft,  indeed,  it 
yielded  to  the  ftrokes  of  the  faw,  juft  as  other  perfeótand  mature  ambers  do/4™- 
and  continuing  them,  and  the  glebe  together  with  the  law  being  heated, 
the  pafiage  of  the  faw  became  difficult  and  entirely  impeded,  and  that  on 
•account  of  the  gummy  fubftance  of  the  amber  being  melted,  as  it  were, 
and  clogging  the  teeth  of  the  faw.  I  fometimes  defifted  from  the  work, 
and  fometimes  to  remedy  it,  I  likewife  fprinkled  cold  water  thereon,  and 
the  gummy  parts  recovering  their  rigidity,  I  proceeded  •,  but  I  had  not 
gone  far,  when  its  priftine  gumminefs  return’d,  which  hinder’d  my  pur- 
pofe  and  defign.  And  from  the  colour  of  this  glebe,  as  alfo  from  the 
greater  diverfity  of  matter  and  confidence,  it  muff  be  one  of  the  rarer 
fort:  And  thefe  are  almoft  all  the  phenomena  of  foft  ambers,  as  they  are 
call’d,  according  to  their  different  degrees  of  hardnefs  and  other  properties, 
as  far  as  I  could  difeover  them  from  viewing  the  glebes. 

It,  therefore,  fufficiently  appears  from  ocular  infpeétion,  that  infallible  That the  matter 
evidence,  that  there  are  foft  amber-glebes,  and  that  me  matter  or  all  am-  ia  its  firft  gene- 
bers  is  in  its  firft  generation  fluid.  And  if  the  hardeft  ftones  were  origi- 
nally  fluid,  as  Boyle  affirms,  that  gems  were  fometime  liquid,  and  in  that  infrca*on- 
ftate  ting’d  with  different  colours,  we  cannot  well  deny  the  fame  foftnefs 
and  fluidity  to  bituminous  and  oily  matters  •,  but  this  will  appear  more 
from  the  contents  of  ambers,  to  which  we  now  proceed. 

The  contents  of  amber  are  various  according  to  the  various  kingdoms  From  theft  eon- 
of  nature:  The  animal  affords  the  whole  tribe  of  infers  •,  the  vegetable«^, 
affords  its  leaves,  boughs,  tops,  feeds,  barks  and  woods;  the  mineral,  in 
fine,  fuppliesits  vitriolic  falts,  the  very  mineral  wood  or  matrix  of  amber, 
metallic  fcorite ,  fragments  of  iron,  earths,  clays,  ftones  and  other  things, 
to  all  which  we  muft  alfo  add  water. 

All  thefe  things  afford  a  very  beautiful  profpect  •,  but  it  is  a  very  hard 
matter  to  determine  in  what  manner  and  in  what  place  thefe  foreign  bodies  and  where forcip 
are  included ;  and  indeed,  the  only  firm  bottom  on  which  to  proceed  is^e’acel 
the  original  liquid  ftate  of  ambers,  by  which  as  the  foie  caufe,  we  rightly 
conclude  thefe  bodies  are  included  •,  but  where  the  amber-veins  are  in  a 
ftate  of  fluidity,  or  where  to  be  fought  for  remains  ftill  an  infurmountable 
difficulty  :  I  know  of  no  one  who  has  been  fo  .lucky  as  to  find  the  amber- 
glebe  liquid  in  its  vein  ;  nay  the  moft  ancient  diggers  never  met  with  any 
fuch  thing,  nor,  which  is  furprifing,  had  any  account  of  it  from  their  pre- 

dcGcflors  ^ 

It  feems  very  probable,  that  thofe  liquid  and  fluid  ambers  lie  deeper  in  VMk  account 

the  mountains  •,  and  there  feems  to  be  no  other  way  of  accounting  or 
their  animal  and  vegetable  contents  than  that  thofe  parts  of  the  mountains 
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are  torn  and  broken  off  by  the  force  of  the  lea,  whereby  a  paflage  is  opened 
for  inlefts  and  vegetables,  tho’  the  parts  of  vegetables  are  lefs  rarely  found 
in  them  than  inlefts ;  and  that  large  pieces  of  mountains  are  broken  off  and 
fall  into  the  fea,  is  confirm’d  by  the  neighbouring  inhabitants,  who  averr, 
that  a  great  part  of  the  coalt  of  Sudan  is  fwallowed  up  by  the  lea;  and  I  can 
confirm  the  fame  thing  by  my  own  obler'vation :  And  yet  I  have  had  an 
inftance  of  a  fly,  included  in  a  glebe  of  amber,  dug  out  of  the  earth ; 
nor  do  ambers  lie  fo  deep  in  the  earth,  as  I  myfelf  have  obferv’d,.  but  that 
infefts  may  make  their  way  to  them,  as  in  the  neighbourhood  of  the  village 
Grofshubcnic ,  where  the  woody  vein,  together  with  the  amber,  lay  only  at 
the  depth  of  an  ell ;  and  here  I  found  a  black  beetle ;  nor  is  this  woody 
vein  more  compaft  than  other  earths,  efpecially  the  claiey  earth  near 
Klein  Curen ,  where  a  fly  was  found,  but  is  rather  much  more  foft,  fa 
that  infefts  may  creep  into  it  in  the  fame  manner,  as  they  do  into^ 
other  earths,  efpecially  if  thofe  concufilons  of  the  mountains,,  mention’d 
above,  fhould  make  the  palfages  more  patent.  That  thefe  infefts  are 
included  in  amber  within  the  earth  we  muft  infer,  as  they  are  of  the 
winged  kind,  and  therefore  cannot  plunge  to  the  bottom  of  the  fea ;  nay 
a  fpider,  upon  the  experiment  loft  his  life  in  water,  and  yet  this  animal 
is  often  found  included  alive ;  there  would,  therefore,  remain  föme  marine 
bodies ;  and  what  could  be  eafiel*  than  to  find  fea~weed  and  mols,  which 
yet  are  rarely  included  in  ambers.  And  that  thefe  animals,  includtd  in. 
afnoei,  are  real  and  genuine,  cannot  be  queftion’d,  as  appears  from  their 
accuiatc  and  pcifeft  delineation,  from  the  impreffion  of  the  feveral  parts, 
of  their  bodies,  and  even  of  the  iubtile  fibres  of  their  wings:  And  a  finale 
glebe,  which  I  had  in  my  poiTeflion,  puts  this  out  of  aTl  doubt ;  for,°it- 
fbows  a  fly,  whofe  pofterior  parts  only  are  included,  its  head  with  a  part 
of  its  neck  jutting  out.  Nay,  the  eggs  of  infefts  are  to  be  obferv’d,  as 
appear  d  from  a  glebe  which  contain’d  an  oblong  body,,  of  the  bNnefs  of 
a  muftardTeed,  and  which  view’d  with  the  armed  eye,  fhew’d  a.  number 
of  Imall  anmalcula.  1  hat  thefe  infefts  are  not  chang’d  into  the  nature  of 
amber  appears  from  viewing  the  glebes*  which  after  opening  fhow  the. 
alhts  or  earthy  parts  of  the  animal :  Whence  it  fhould  feem,  that  they 
have  been  included  a  long  time  before.  And  as  to  vegetables,  tho*  I 
allow-that  iomething  of  the  amber  is  deriv’d  into  their  porei  and  interftices* 
as  they  yield  the  odour  of  amber,  upon  throwing  them  into  the  fire,  vet 
they  .oil  ïetain  their  own  nature.  And  as  to  minerals,  that  they  arecorroded 
by  ambers  is  leaft  of  all  credible;  as  their  conferving,  balfamic  virtue, 
teems  to  hint  t  he  contrary ;  yet, however,  as  minerals  are  fometimes  obferv’d 
10  be  corroded,  we  are  to  confider,  as  to  their  inclufion,, that  very  often,  if 
ot  alvvays>  fiffure?  remain  in  the  amber;  nay,,  fome  of  thefe  irony  con- 
Tents  jut  out  at  their  fides  and  then  it  is  no  wonder,  if  by  the  fea-water, 
©r  other  fhltifli  and  acrid  hquor,  or  even  from  the  air  itfelf,  the  vitriol  of 
die  iron  be  diflblv  d5  and  that  corrofion  and  a  natural  crocus  of  iron  be 

produced. 
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produced.  And  flxould  you  fuppofe  iron  to  be  never  To  well  included , 
and  yet  after  taking  it  out,  it  be  found  to  be  corroded,  there  will  remain- 
no  doubt  but  that  it  was  fo  before  inclufion. 

There  remains  one  queftion  about  animals,  included  in  ambers,  namely,  A  mnion  as  to 
why  infedts  are  only  found  in  clear  and  traniparent,  but  not  in  opaque  frlmbcrirefoiV-a 
and  cloudy  ambers  ?  The  anfwer  might  readily  be,  that  they  cannot  be 
feen  in  cloudy  and  fquamous  ambers,  on  account  of  their  obfcurity :  And  to 
this  it  may  be  anfwer’d,  that  there  is  yearly  a  twice,  nay  a  thrice  greater 
quantity  ofobfcure  ambers  clarified,  than  in  that  time  is  clarified  by  nature 
and  falls  into  the  hands  of  the  workmen.  Now  if  you  fhould  afk  any  of 
thofe  workmen,  whether  he  ever  found  any  infedt  in  ambers  clarified  by 
art?  He  will  readily  anfwer  in  the  negative.  When  I  had  carefully  applied 
myfelf  to  the  folution  of  this  phenomenon,  it  immediately  came  into  my 
mind,  that,  probably,  in  füch  a  ftrong  boiling  in  feed-oil,  the  more  tender 
traces  of  the  animal  are  obliterated  :  And  to  put  this  opinion  to  the  teft,  I 
committed  a  glebe  with  a  fly  in  it  to  the  ufual  coótion  for  other  ambers, 
and  for  the  ufual  time  and  with  the  ufual  degree  of  heat  *,  and  after  the 
boiling  was  finilh’d.  the  fly  had  undergone  no  change :  But  becaufe  all 
obfcure  ambers  are  not  clarified  by  one  boiling,  I  made  the  trial  over 
again,  yet  ftill  the  animal  remain’d  unalter’d,  fo  that  I  found  my  hypo- 
thefis  not  to  anfwer. 

As  I  was  calling  about  for  another  method  of  folving  this  problem,  I  ™e!l.w 
obferv’d  and  that  repeatedly,  that  the  included  infedts  chiefly  lodged  be-  v't'0lV,në 
tween  the  amber  -lamina  or  plates:  Thefe  lamina;  I,  moreover,  confidered 
to  be  very  frequent  in  the  clear  and  tranfparent  ambers,  but  very  rarely, 
nay,  fcarcely  occurring  in  the  obfcure  ambers.  From  all  which  obferva- 
tions,  as  I  judged  all  clear  ambers  to  be  in  their  original  foftnds  and  flui¬ 
dity  highly  fluid,  as  alfo  the  molt  perfedt,  as  I  have  fhown  in  another 
place,*  but  the  obfcure  ambers  to  be  much  more  tenacious  in  their  original 
Hate  •,  hence  I  thought  I  had  found  the  reafon,  why  infedts  are  intangled 
in  clear  ambers  only,  but  not  in  the  obfcure,  whofe  fluidity  is  morevifcid: 

However,  it  is  not  to  be  entirely  denied,  that  they  are  not  at  all,  and 
without  exception  to  be  found  in  the  obfcure  ambers,  as  I  have  had  two 
inftances  of  this  •,  one  in  a  very  obfcure  glebe  that  fhow’d  a  large  fort  of 
infedt,  which  feem’d  to  be  a-  beetle,  and  another  in  a  fquamous  glebe, 
with  flight  nebula,  exhibiting,  as  it  were,  in  the  lhade,  a  fly ;  and  there¬ 
fore,  I  can  give  no  other  reafon  for  the  inclufion  of  infedts  in  clear  ambers 
alone,  than  their  greater  degree  of  fluidity. 

Befides  animals,  vegetables  and  minerals,  there  ftill  remains  behind  to 
enquire  into  the  inclufion  of  drops  of  water,  a  fubjedt  equally  worthy  ofondm 
regard,  efpecially  as  the  opinions  of  authors  on  this  head  are  different: 

But  to  fpeak  my- mind  freely,,  the  method  of  including  water  leems  to  me 

equally- 
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equally  eafy  with  that  of  the  other  contents  for,  allowing  the  primoge- 
nial  fluidity  of  ambers,  which  was  juft  now  prov’d,  and  obferving  their 
lucceflive  rolling  or  flux,  I  eafily  conceive  in  what  manner  another  particle 
of  liquid  amber  may  run  into  a  foft  amber-glebe,  excavated  in  fome  part 
thereof,  and  include  water  in  its  cavity ;  but  whether  this  water  be  fait  or 
frefh,  is  not  much  to  the  purpofe,  in  regard  it  is  eafy  to  give  inftances  of 
both,  tho’  from  my  own  obfervation,  indeed,  I  always  found  it  frefh. 

An  inftancr.  But  to  conclude  this  matter  -,  that  thefe  drops  of  water  were  included  in 
the  firft  concretion  of  ambers  appears  from  a  glebe  which  contain’d  fuch  a 
drop*,  and  after  the  exhalation  of  the  water,  fome  bits  of  wood  (which 
were  moveable,  according  as  you  mov’d  and  turn’d  the  glebe)  remain’d 
behind  :  That  it  had  had  a  drop  of  water,  the  appearance  of  the  cavity 
itfelf  fhows,  greatly  refembling  cavities  of  this  kind  :  And  in  fine,  reafon 
confirms  this  for,  if  you  fuppofe,  that  thofe  pieces  of  wood  or  earth 
were  included  in  the  firft  concretion  of  the  amber  without  any  water,  as 
the  matter  of  the  amber  was  fluid  and  foft,  they  would  have,  doubtlefs, 
been  fattened  to  the  glebe,  as  might  plainly  be  feen  in  other  pieces  of  this 
kind  in  the  fame  glebe. 


•Account  of  the 
jMirjle-dye. 


An  Obfervation  of  the  true  Original  of  the  Kermes -grains,  of 
r which  the  purple  and  fear  let  Dyes  are  made.  From  the  Breflaw 
, Coition,  May,  1718.  -Olafs  IV.  Art.  VIII.  p.  1095. 

T r  (inflated  from  the  Hie  h-D  u  t  c  h. 

PUrple-dye  was  formerly  the  rareft  and  the  moft  coftly  dye  of  cloth, 
and  us’d  in  particular  by  the  Roman  Senators  and  Emperors.  It  had 
its  original  from  the  fhell-fifh,  purpura ,  which  bore  this  purple 
liquor,  included  in  a  vein  in  its  fauces ;  but  which  was  taken  out  while 
the  fifh  was  alive,  as  after  its  death  it  was  loft:  Yet  this  only  happen’d 
in  the  larger  fort-,  whereas  on  the  contrary,  according  to  Hier.  Mercurialis a, 
the  fmäll  fort  were  pounded,  and  the  juice  together  with  this  liquor,  was 
exprefs’d,  and  for  the  better  preferving  of  it,  put  into  honey.  This  dye 
was  firft  difeover’d  by  means  of  Hercules'  dog,  who,  as  he  bit  a  purpura , 
had  the  hair  of  his  chops  dyed  with  this  liquor.  The  beft  was  taken  in 
Rhenicia'0 :  Whence  the  dye  was  call’d  color  puniceus ;  or  it  was  found  near 
Tyre  and  Sidon :  Whence  it  was  call’d  Tyrius.  Yet  it  was  alfo  found  in 
other  parts  of  Afia  and  Africa ,  and  in  fome  parts  of  the  coaft  of  Greece. 
The  fmall  fhellswere  call’d  buccinum,  but  the  larger  ones  properly  purpura:-, 
and  they  muft  in  particular  have  been  taken  in  fpring.  As  to  their  nature, 
diverfityand  preparation,  Pliny'%  but  in  particular  Fabius  Columna %  befides 

fevcral 
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federal  others,  may  be  confulted.  At  firft  they  dyed  violet  with  ir,  a  pound 
of  which  coft  ioo  denarii.  Upon  this  there  arofe  at  Tarentum  the  red,  and 
at  Tyre  the  moft  beautiful  dye,  where  the  cloth  was  not  only  once,  as  for¬ 
merly,  but  twice  dyed ;  and  hence  ufually  call’d  dibapha ,  a  pound  of 
which  coft  iooo  denarii.  Lentulus  Spinter ,  the  Roman  JEdilis  Curulis , 
began  firft  to  wear  a  praetexta  thereof;  but  this  was  ill  conftru’d  of  hime  : 
And  this  was  then  the  red  dye,  which  was  got  with  great  labour  and  in* 
fmall  quantity  (whence  alfo  its  great  coftlinefs)  from  the  animal  kingdom 
and  from  fhell-fifli:  But  it  was  afterwards  loft,  or  it  came  into  difufe,  fo> 
that  almoft  down  to  our  time  this  purple-dye  may  be  reckon’d  among  the 
deperdita ,  till  at  length  in  1685  it  was  again  difcover’d  in  England,  by 
Mr.  Cole  on  the  fea-coaft  of  Somerfetjhire  and  the  fhore  of  fouth  Wales  in  a 
certain  kind  of  fea  fhell-fifhk  Not  long  ago  in  France ,  Reaumur  difco¬ 
ver’d  a  like  new  kind  of  purple,  which  confifted  of  pure*  fmall,  oval-round 
grains,  fill’d  with  a  yellowifh  liquor,  and  ufually  hanging  on  certain  ftones, 
where  otherwife  the  known  purple-fifh  is  round  in  Poiblou.  When  theft- 
grains  are  laid  on  a  linen-cloth  in  the  open  air,  there  appeal  purple,  red 
fpots  thereon,,  and  thefe  grains  are  gather  d  in  harveft,  and  taken  by  Reau- 

tnur  for  fifh-eggs.s  ,  n 

But  whether  this  purple-dye  hasbeen  fince  us  d,  we  know  not ;  and  poffibJyA 
there  will  not  be  fo  much  occafion  for  it,  fince  there  was  long  ago,  inftcad  ki 
of  this  dye,,  found  another  beautiful,  and  alfo  a  very  coftly  red  dye  in 
the  vegetable  kingdom,  which  the  lcarlet-oak  yields,  and  which  in  lorrper 
times  was  commonly  made  ufe  of  for  this  purpofe,  efpeciaily  in  Spain  and 
Portugal .h  Moft  people  at  that  time  took  it  for  a  kind  of  fruit,  by  the 
Greeks  call’d  kokk®*,  and  which,  Diofcorides ,  on  account  of  its  dying  qua* 
lity  call’d  *0**^  ß**'*»,  that  is,  the  tinging  coccus,  and  S  caliger [  calls  Scar  la- 
turn,  and  we  ufually  fcarlet :  Whence  alio  the  tree  itfeif  is  called  ilex  coc- 
cizera  It  was  formerly  found  in  Crete  and  in  other  parts  of  Afia ,  and  pai- 
ticularly  in  Spain  and  France ,  efpeciaily  in  Languedoc  and  Provence,  where 
it  is  ftill  found  even  at  this  day  :  Yet  it  does  not  produce  umverfally  then: 
grains  or  coccus,  but  principally  on  the  fea-coaft,  where  the  tree  is  much, 
expos’d  to  the  heat  of  the  fun;  neither  is  it  alfo  to  be  met  with  on  all  tiees, 
but  only  on  fuch  as  bear  no  acorns.  On  which  account  the  inhabitants, 
every  four  years  burn  the  fhrubs,  that  the  following  year  they  may  fhoot 
out  a-new:  And  hence  they  yearly  produce  on  the  fmall  flioots  the  coccus 
in  form  of  fmaller  afti-colour’d  peas,  which  is  gather  d  by  the  children  and 
women,  and  fold  to  the  merchants,  by  whom  it  is  prepar  d  for  the  mai  ket.  y 
the  Arabs  it  is? call’d  chermes,  from  the  Latin  word  vermis,  inftead  o.  which 
the  Arabs  pronounc’d  permis,  and  laftly  kernes  by  the  Spaniards  it  was 

e  Plin  1  c  cap.  39.  f  Phil.  Tranf.  N°  197.  *Vii.  Hift.  de  1 A  cad  Roy.  des 

Stienees, An.  17-  ^  Plin.  lib.  IX.  cap.  41.  p.  »65,— -bb.XVL 
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call’d  grana  de  tint  or  e- os  and  by  the  French,  vermilion  and  graine  d'efcar - 
late'.  Yet  this  grain  is  not  of  itlelf  the  true  lubftance  of  the  chermes,  or 
critnibn-dye,  but  a  fmall  worm  lying  conceal’d  under  it-,  but  which  is  very 
nimble,  in  regard  that  as  loon  as  it  comes  out  of  the  ripe  grain  into  the 
free  air,  it  flies  off  immediately  in  form  of  a  fmall  fly :  Whence  you  myft 
gather  the  grains  before  the  infeót  flies  away,  as  its  blood  is  the  proper 
lubftance  of  this  dye.  The  gathering  of  thefe  grains  or  of  the  coccus , 
their  nature  and  preparation  are  delcrib’d  by  Q uiqu&ranus ,m  Belloniusl\ 
■Eißachius\  as  alfo  by  Job.  Steph.  Strobelbergerus? ,  the  Engiß  Philofophical 
FranfatJionF ,  and  laftly  by  Hyacinthus  Ceftonus  in  his  Iftoria  della  grana  del 
kermes ,  &c.  to  be  feen  in  Vallifnieri  Ifforia  del  Camaleonte%  and  in  an  extract 
of  it  in  Part  XXIV.  of  the  Giornale  de ’  Letterati  d’ Italia. 

Account  thereof.  Now  as  M.  Garidel  in  his  Hfiory  of  the  plants  growing  about  Aix  and  in 
Several  parts  of  Provence,  publilh’d  at  Aix  in  Folio,  1718,  has  given  a 
more  circumftantiate  defeription  of  this  fcarlet-worm,  than  has  hitherto 
been  given,  we  luppofe  it  will  not  be  difagreeable  to  the  reader  to  give  an 
extrad  here  of  the  above-mentioned  paffage  about  the  chermes  worms': 
*  In  the  beginning  of  March  there  creeps  out  a  worm  (which  before  liv’d 
‘  the  fields,  and  is  fmaller  than  a  millet-feed)  into  a  fmall  tree  or  fhrub* 
4  which  Bauhin  calls  ilex  aculeata  cocciglandifera:  It  lodges  on  the  trunk* 
4  the  branches,  and  ofteneft  on  the  eyes  or  buds  of  the  tree ;  and  after  it 
4  becomes  gradually  ftiff  and  motionlefs,  it  begins  to  grow  thicker  and 
thicker  from  the  nourilhment  it  draws  from  the  tree;  in  that  time  it  is 
4  obferv’d,  by  means  of  a  microfcope,  to  be  of  the  moft  beautiful  red,  lyino- 
4  in  a  down,  which  like  a  fine  wool,  curls  round  about  it,  and  ferves  it 
4  in  Head  of  a  neft ;  its  figure  is  convex  like  half  a  plum,  with  feveral  lines 
round  about  it:  And  where  no  hair  or  down  is  found,  a  great  many 
4  points  fliining  like  gold  are  to  be  feen:  In  the  place  of  the  head  nothing 
4  but  a  round  procefs  is  obierved,  on  both  fides  of  which  two  arch’d 
4  fmooth  horns,  and  cut  fiiort,  ftand  out,  fo  that  the  head  with  its  two  horns 
re fe moles  a  half- moon*,  and  this  may  be  call’d  the  firfl:  period  of  the 
kermes. .  In  the  fecond  period,  which  falls  on  the  middle  of  April,  and 
when  this  worm  attains  to  its  full  dimenfion,  it  appears  round  like  a  pea 
4  fometimes  bigger,  fometimes  fmaller ;  its  ikin  then  is  much  firmer,  and 
the  hair  or  down,  which  in  the  firfl:  period  was  only  curly,  does  at  this 
4  tune  encompafs  the  whole  Ikin,  like  a  hulk  or  purfe,  fill’d  with  a  red- 
uiln  liquor,  like  a  pale  or  watery  blood.  Towards  the  end  of  May  there 
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t  is  obferv’d  on  the  under  part  of  this  hufk  or  purfe,  or  properly  under  the 
c  belly  of  this  infect,  fmall  red  and  oval-round  grains  from  1000  to  2000 
<  in  number:  Thele  are  the  eggs,  which  are  hatch’d  by  the  warmth  of 
C  the  feafon,  and  from  which  a  like  worm  is  produced,  which  lodges  in 
C  the  fields,  till  the  time  when  nature  drives  it  to  betake  itielf  to  the 
c  above-mentioned  tree,  and  there  propagate  .  In  th'.s  cunous  relation 
there  are  feveral  particulars  about  the  chermes  worm,  as  alfo  about  the  eggs, 
as  that  they  are  partly  red,  partly  white,  from  which  there  is  alfo  produ¬ 
ced  a  two-fold  fort  of  worms,  exaólly  of  the  foim  of  a  moth. 

From  this  obfervation  we  may  plainly  fee,  that  the  principal  fubftance 
of  the  dye  depends  on  the  eggs,  as  being  that  red  powdei,  which,  accord-  dye  what  / 
in0- to  the  relation  of  Verney  in  the  P hilofophical  Pr tinfacïioïis  ,  is  by  means 
oft  linen  cloth,  bolted  or  fearced  from  the  cocci  or  grains-,  confequently,  that 
they  may  not  creep  about  or  become  alive,  they  aie  fpiinkled  with  '\1ncga1, 
and  made  into  balls  -,  but  the  hulks  of  the  grains  muff  be  moiftened  with 
wine,  and  fet  to  dry  in  the  fun-,  and  to  100  lb.  of  this  laic  (which  is  mbb  d 
and  made  bright  in  a  lack)  there  is  mixt  from  10  to  12  lb  of  the  above 
powder,  and  thus  fold:  And  according  to  this  mixture  the  price  of  the 
chermes  is  higher  or  lower. 

f  N.  20.  p.  302. 


Reflections  on  Knowledge ,  Truth  and  Ideas.  By  G.  G.L.  From 
the  Adta  Eruditorum  Lipf.  An.  1684.  p.  537. 

T ranßated  from  the  Latin. 

AS  at  this  day  there  are  difputes  among  excellent  perfons  about  true 

and  falfe  idea’s  j  and  as  it  is  a  matter  of  great  moment  to  the  know-  The  difi««« 
ledce  of  truth,  in  which  neither  DeS  Cartes  himfelf  has  given  entire  |}tas"ndkiiow- 
fatisfaófion,  I  (hall  briefly  explain  what  may  feem  to  me  to  be  determined  ledge  cxPUn  . 
about  the  diftinólions  and  criteria  of  idea’s  and  knowledge  :  Knowledge  is, 
therefore,  either  obfeure  or  clear-,  and  the  cleans  again  either  confus  dor 
-diftinét ;  and  the  diftinbt,  either  adequate  or  inadequate,  as  alio  eith 
fymbolical  or  intuitive :  And,  indeed,  if  it  be  at  the  fame  time  both  ade- 
nnate  and  intuitive,  it  is  the  molt  perfeft  knowledge. 

An  obfeure  notion  is  fuch,  as  is  not  fufficient  to  diftingu.fh  the  thing 
reprefented,  as  if  at  any  time  I  call  to  mind  a  flower  orantmal  I  formerly 
hadfeen,  but  yet  not  fufficient,  foas  to  know  it  again  or  diftingtiifhit  from 
any  thing  near  it ;  or  if  I  confider  any  term  not  well  explain  d  in  A 'JMctb, 
as  the  entelechia  of  An  St  otic,  or  the  caufe,  as  it  is  common  to  the  material, 
formal,  efficient  and  final  caufe,  and  fuch  like,  of  which  we  have  no  certain 

definition:  Whence  alfo  the  propofltion,  into  which  fucf  *  "“  doften’ a.»  ...io. 

becomes  obfeure :  Clear  knowledge,  therefore,  is,  when  I  have  charaite  i- ■ 
flics  or  marks  whereby  I  may  ditlinguifh  the  thing  reprefented,  and  that  is 
—  A  a  a  a^ain 
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again  either  confus'd  or  diftinff :  Confus’d  notion  is,  when  I  cannot  parti¬ 
cularly  enumerate  fufficient  notes  or  marks  for  diftinguifhing  one  thing 
from  another,  tho’  that  thing  has  really  fuch  marles  and  requifites,  into 
which  its  notion  may  be  refolv’d  :  Thus,  indeed,  we  pretty  clearly  perceive 
colours,  odours,  taftes,  and  the  other  peculiar  objeds  of  the  fenfes,  and  we 
diftinguifh  them  from  each  other,  and  that  barely  by  our  fenles,  but  not 
by  enunciable  notes  or  marks:  We,  therefore,  cannot  explain  to  a  blind 
man  what  a  red  colour  is  nor  can  we  explain  to  others  what  we  perceive 
by  our  fenfes,  but  by  bringing  them  to  the  thing  prefent,  and  thereby 
caufing  them  fee,,  fmell  or  tafte  the  fame  thing  we  do,  or  at  leaft,  brinmn°' 
to  their  mind  fome  fuch  fimilar  paft  perception -,  tho’  it  be  certain,  'tha^ 
the  notions  of  thefe  qualities  are  compounded  and  may  be  refolv’d,  as  they 
have  their  own  proper  caufes.  In  like  manner  we  fee,  that  Painters  and 
other  Artifts  know  very  well  the  beauties  and  defects  of  any  performance 
yet  oftentimes  they  cannot  give  the  reafon  of  their  judgment,  and  they  tell 
you,  that  there  is  fomething  they  know  not  what  wanting  in  what  they 
*  diflike.  But  a  difiinft  notion  is  fuch,  as  aflayers  have  of  gold,  namely  by 
means  of  fufficient  notes  and  trials  they  diftinguifh  it  from  all  other  fimilar 
bodies :  Such  we  ufually  have  about  the  notions  common  to  feveral  of  the 
fenfes;  as  for  inftance,  of  number,  magnitude,  figure,  as.alfo  about  feveral 
affedions  of  the  mind,  as  hope,  fear-,  in  fhort,  about  all  the  thino-s  of 
which  we  have  a  nominal  definition,  which  is  nothing  other  than  the°enu- 
meration  of  Sufficient  notes.  Yet  there  is  a  diftind  knowledge  of  an  in¬ 
definite  notion,  when  it  is  primitive  or  its  own  note,  that  is,  when  it  can¬ 
not  be  refolv’d,  and  can  be  known  only  of  itfelf ;  and  consequently,  has 
no  requifites.  But  in  compound  notions,  as  again  each  particular  charac- 
teriftic  compounding  it  is  Sometimes,  indeed,  clearly  known,  but  yet 
confufedly,  as  gravity,  colour,  aqua  fortis ,  and  other  things  of  which  the 
charaderiftics  of  gold  confift ;  hence  tho’  fuch  a  knowledge  of  gold  be 
till  und,  yet  it  is  inadequate.  But  when  all  that  which  enters  into  the  com¬ 
position  of  diftind  knowledge,  is  again  diftindly  known,  or  when  the 
analyfis  is  carried  on  to  the  laft,  the  knowledge  is  adequate ;  of  which  I 
know  not  whether  it  be  poftible  to  give  a  perfed  example ;  yet  the  know- 
-  ledge  of  numbers  comes  very  near  it.  And  for  the  moft  part,  efpecially 
in  a  more  piolix  analyfis,  we  do  not  at  once  view  the  whole  nature  of  the 
thing,  but  inftead  of  the  thing  make  ule  of  figns,  whofe  explication  in 
any  prefent  thought  we  for  brevity’s  fake  ufually  omit,  either  knowino- 
or. believing,  that  we  have  it  in  our  power:  Thus,  for  inftance,  when  Ï 
.bank  of  a  polygon  of  a  thoufand  equal  fides,  I  do  not  always  confider  the 
natuie  of  a  fide,  of  equality  and  of  a  thoufand,  or  the  cube  of  io,  but  in 
my  mind  I  ufe  thefe  terms  (of  whofe  meaning  I  have  only  an  obfeure  and 
impeded  idea)  inftead  of  the  ideas  I  have  of  them,  becaufe  I  remember 
uut  I  know  the  meaning  of  thefe  terms,  but  do  not  now  think  the  expli¬ 
cation- 
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eation  of  them  neceffary  -,  and  this  knowledge  I  ufually  call  a  blind  or - 

a  fymbolical  knowledge,  which  we  ufe  both  in  algebra  and  arithmetic,  nay, 
almoft  every  where.  And  indeed  when  a  notion  is  very  compounded,  we 
cannot  at  the  fame  time  think  of  all  the  notions  entering  into  its  compofi- 
tion*  But  where  we  can  do  this,  or  at  lcaft  in  fo  far  as  we  can  do  it,  1  ca  1 
that  knowledge  intuitive.  We  have  no  other  knowledge  of  a  diftind  pri¬ 
mitive  notion  than  what  is  intuitive,  as  for  the  mod  part  the  notion  oi 
compounds  is  only  fymbolical. 

Mow  from  thefe  things  it  appears,  that  we  do  not  perceive  the  ideas  or  of  the  K 
thofe  things,  which  we  alio  diitindly  know,  but  in  fo  far  as  we  ufe  intui- 
tive  thought i  and  indeed  it  happens,  that  we  often  felfely  believe,  we only fybtumv, 
have  ideas  of  things  in  our  mind,  when  we  falfely  fuppofe,  that  fome  tei  ms 
we  ufe  have  been  already  explain’d  by  us-,  nor  does  it  hola  true,  or  at 
lead,  it  is  fubjed  to  ambiguity  what  fome  affirm  *,  viz.,  tnat  we  cannot 
fpeak  of  any  thing  intelligibly  without  having  an  idea  of  it  ;  for,  we  often 
in  fome  meafure  underftand  each  term  or  we- remember  we  undentood  them 
before,  yet  becaufe  we  are  fatisfied  with  this  blind  thought,  and  do  not 
fufficiently  purfue  the  refolution  of  the  notions,  it  happens,  tnat  we  lote 
ficht  of  the  contradiction,  which  probably  the  compound  notion  involves. 

What  gave  me  a  handle  more  diftindly  to  confider  thofe  things  was  an 
argument  long  famous  among  the  Schoolmen,  and  reviv  d  by  Des  Cartes, 
for  the  exiftence  of  God,  and  which  is  as  follows  what  thing  ioevei  follows 
from  the  idea  or  definition  of  a  thing,  that  thing  may  be  predicated  of  it ; 
exiftence  follows  from  the  idea  of  God  (  or  the  mok  perfect  being,  oi  a 
being  than  whom  no  greater  can  be  thought  of;  for,  the  mod  perf.d 
beinl  involves  all  perfedions,  among  which  exiftence  is  one)  exiftence 
therefore  may  be  predicated  of  God.  But  we  are  to  know,  that  hence  it 
onlv  follows/if  fuch  a  being  as  God  be  poffible,  it  follows  that  he  exifts , 
for  we  cannot  with  fafety\ife  definitions  for  making  inferences,  before 
we* know  that  they  are  real,  or  that  they  imply  no  contradidion  ;  the  leaion 
of  which  is,  that  oppofites  may  at  the  fame  time  be  concluded  about  no¬ 
tions  involving  a  contradidion,  which  is  abfurd:  And  to  clear  this  I  ufually 
employ  the  inftance  of  the  fwifteft  motion,  which  implies  an  abfurd lty  , 
forP  let  us  fuppofe  any  wheel  to  revolve  with  the  fwifteft  motion-,  any  one 
fees  that  any  fpoake  thereof  being  produced  will  with  its  end  move  faker 
than  a  nail  In  the  circumference  of  the  wheel  -,  its  motion,  therefore,  is  no 
the  fwifteft  contrary  to  the  hypothefis :  It  may  however  at  fir  l  n0 
Inneaf  that  we  a, t  idea  of  the  fwifteft  motion-  for  we  mfome 

meafure  tmderftand  what  we  fay ;  and  yet  we  have  no  idea  of 

«st  In  the  tÄhÄ  in  the  de- 

keonfcationCabove  „Hedged,  the  poffibility  of 

either  fhown  or  fuppos’d,  that  we  may  form  a  right  conclufion . 
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nothing  is  truer  than  that  we  both  have  an  idea  of  God,  and  that  the  nioft 
perfeót  being  is  poffible,  nay  necefiary;  yet  the  argument*  is  not  diffi¬ 
dently  conclufive,  and  has  been  rejeded  by  Aquinas. 

And  thus  we  alio  have  the  diftindion  between  nominal  definitions', 
which  contain  only  the  notes  of  a  thing,  which  is  to  be  diftinguifh’d  from 
others,  and  between  real  definitions,  from  which  it  appears,  that  the  thing 
is  poffible:  And  in  this  refped  we  give  an  anfwer  to  Hebbes ,  who  would 
have  truths  to  be  arbitrary,  becaufe  they,  depended  on  nominal  definitions, 
not  confidering,  that  the  reality  of  a  definition  is  not  arbitrary,  nor  that 
any  notions  at  pleafure  can  be  conjoin’d ;  nor  are  nominal  definitions  fuffi- 
cient  to  a  perfed  knowledge,  unlefs  when  it  fome  other  way  appears,  that 
the  thing  defin’d  is  poffible.  In  fine,  it  is  alio  manifeft  what  a  true  idea 
and  what  a  falfe  one  is  j  namely,  an  idea  is  true,  when  the  notion  ispoffible ; 
falfe,  when  it  implies  a  contradiction :  But  we  know  the  poffibility  of  a 
thing  either  a  priori  or  a  pofieriori  \  and  indeed  ä  priori,  when  we  refolve 
a  notion  into  its  requiutes,  or  into  other  notions  of  a  known  poffibility,  and 
in  which  we  know  there  is  nothing  incompatible ;  and  among  other  things 
this  happens,  when  we  underftand  the  manner  in  which  a  thing  may  be 
produced:  Whence  above  all  others,  caufal  definitions  are  of  ufe-,  but  a 
pofteriori  when  we  experience  the  thing  actually  to  exift ;  for,  what  ac¬ 
tually  exitts  or  exifted,  that  thing  is  poffible :  And  indeed,  whenever  we 
have  an  adequate  knowledge,  we  have  alfo  the  knowledge  of  poffibility  d 
priori for,  after  compleating  the  analyfis,  if  there  appear  no  contradic¬ 
tion,  the  notion  is  poffible  :  But  whether  a  perfed  analyfis  of  notions  may 
ever  be  accomplifh’d  by  men  j  or  whether  they  can  reduce  their  thoughts 
to  the  firft  poffibilities,  or  into  irrefolvable  notions,  or  (which  comes  to 
the  fame  thing  )  into  the  abfolute  attributes  of  God,  namely  the  firft 
<  allies  and  ultimate  reafon  of  things,  1  cannot  now,  indeed,  venture  to 
define  ;  lor  the  generality  we  are  content  to  have  learn’d  by  experience 
the  reality  of  fome  notions,  whence  we  afterwards  compound  others  in 
imitation  of  nature. 

Hence,  therefore,  in  fine,  I  think  it  may  be  underftood  that  it  is  not 
always  with  fafety  we  appeaUo  ideas,  and  that  many  abufe  this  fpecious 
title  to  eftablifh  fome  of  their  own  imaginations  •,  for,  we  have  not  im¬ 
mediately  an  ioea  of  a  thing,  of  which  we  are  confcious  we  think  as  I 
have  fhewn  above  from  the  inftance  of  the  greateft  velocity*:  And’  I  no 
lels  obierve  that  men  in  our  days  abufe  this  boafted  principle,  namely 
that  whatever  I  perceive  dearly  and  diftindly  about  any  thing ,  finch  is  true  and 
enunciable  of  it  -,  for,  often  things  feem  clear  and  diftind  to  men,  who 
judge  raffily,  which  are  really  obfeure  and  confus’d  -,  the  axiom,  therefore, 
is  of  no  ule,  umefs  tne  criteria  of  clear  and  diftind,  which  we  have  given 
be  employ  d,  and  unlefs  the  truth  of  the  ideas  be  eftablifh’d.  As  to  the 
^1  ,  the  rules  of  common  logics,  and  which  Geometricians  alfo  ufe,  are 
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no  contemptible  criteria  of  the  truth  of  enunciations ;  namely,  that  nothin» 
be  admitted  for  certain,  unlefs  it  be  prov’d  by  accurate  experience  or  firm 
demonftration  :  But  firm  demonftration  is  fuch  as  keeps  to  the  form  pre- 
fcrib  d  by  Logicians,  not  that  in  the  manner  of  the  Schools  there  is  always 
occafion  for  formal  fyllogifms  ( fuch  as  Chriftianus  Herlinus  and  Conradus 
Dafypodius  have  employ’d  on  the  firft  fix  books  of  Euclid)  but  that  at  leaft 
the  argumentation  conclude  by  virtue  of  its  form ;  and  you  may  fay,  that 
any  juft  calculus  is  an  inftance  of  fuch  an  argumentation  and  form  •  and 
therefore,  no  one  necefiary  premifs  is  to  be  omitted,  but  all  the  premifies 
fhould  either  be  previouily  demonftrated,  or  at  leaft  afium’d  as  hypo- 
thefes ;  in  which  cafe  the  conclufion  is  alfo  hypothetical.  Such,  as  fhall 
diligently  obfcrve  thefe  things,  will  be  eafily  on  their  guard  as  to  deceitful 
ideas.  And  agreeably  to  this  the  ingenious  Pafcal ,  in  his  excellent  difler- 
tation  de  ingenio  geometrico  (a  fragment  of  which  is  extant  in  Arnaud's  trea- 
tife  de  arte  bene  cogitandi  )  fays,  that  it  is  the  part  of  a  geometrician  to 
define  all  the  terms  that  are  any  thing  oblcure  •,  and  prove  all  the  truths 
that  are  any.  thing  doubtful:  But  I  could  wifti  he  had  fettled  the  limits, 
beyond  which  any  notion  or  enunciation  is  no  longer  any  thing  obfcure  or 
doubtful.  Yet  what  may  be  proper  in  this  cafe,  may  be  drawn  from  an 
attentive  confideration  of  what  I  have  faid,  as  I  now  avoid  prolixnefs. 

As  to  that  controverfy,  namely  whether  we  fee  all  things  in  God  (which 
is  an  ancient  opinion,  and  if  taken  in  a  found  fenfe  not  entirely  to  be  SKpin 
defpis’d  )  or  whether  we  have  proper  ideas,  we  are  to  obferve,  that  tho’ 
we  faw  all  things  in  God,  yet  that  it  is  necefiary  we  have  proper  ideas,  «xp^'L 
that  is,  not  a  fort  of  images,  as  it  were,  but  affedions  or  modifications 
of  our  mind,  anfwering  to  what  we  perceive  in  God;  for,  by  our  diffe¬ 
rent  fuccefljve  thoughts  there  is  fome  change  made  in  our  minds  ;  but  the 
ideas  of  things  not  actually  thought  on  by  us  are  in  our  mind,  as  the  figure 
of  Hercules  in  a  block  of  marble:  But  in  God  it  is  not  only  necefiary,  that 
there  actually  be  the  idea  of  abfolute  and  infinite  extension,  but  of  any 
figure,  which  is  nothing  other  than  a  modification  of  abfolute  extenfion. 

Befides,  when  we  perceive  colours,  or  odours,  we  have  no  other  percep¬ 
tion  than  that  of  figure  and  motion,  but  fo  manifold  and  minute,  that  our 
mind  in  this  its  prefent  ftate  is  not  fufficient  to  confider  each  diftinélly  ; 
and  therefore,  does  not  advert,  that  its  perception  is  compounded  only  of 
the  perceptions  of  the  minuteft  figures  and  motions;  juft  as  in  perceiving  a 
green  colour,  upon  mixing  together  yellow  and  green  powders,  we  per¬ 
ceive  nothing  but  yellow  and  blue  very  minutely  mixt,  without  adverting , 
thereto,  and  rather  framing  to  ourfelves  fome  new  being. 
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Of  the  Men  fares  or  Laws  of  the  Forces  of  Bodies. .  By  M.  I.  Her-  i 
mann.  JFrcm  the  Commentarii  Academi«  Scientiarum  Impe¬ 
rialis  Petropolitanae  Vol.  I.  Sept.  Ann.  ï725*  P'  l' 

Frarflated  from  the  Latin. 

1  pig,  force  of  any  body,  as  all  writers  in  mechanics  are  agreed, 

I  denotes  the  power  of  effecting  motion ,  either  in  the  very  body 
itfelf,  wherein  this  power  is  underftood  to  exift,  or  in  other, 
bodies,  different  from  it :  For,  no  body  really  at  reft  can  have  fuch  a 
moving  power,  but  is  only  endued  with  a  vis  inerti whereby  it  refills 

the  force  acting  upon  it.  . 

2.  We  are  here  fpeaking  of  a  body  really  at  reft,  and  by  this  we  under- 


n.r  rVboJy  Hand  not  fimply  that  which  is  only  apparently  at  reft,  but  rather  that 
which  is  deftitute  of  all  conatus  to  motion:  For,  there  are  bodies,  which 


tho’  they  do  not  actually  move,  yet  have  a  conatus  to  motion  *,  but  this 
conatus ,  on  account  of  interpoling  impediments,  is  ineffectual.  Thus,  a 
heavy  body,  infilling  on  any  horizontal  plane,  is  indeed  apparently  at  reft; 
becaufe  the  plane  on  which  it  is  hinders  its  defcent ;  but  it  is  not,  there¬ 
fore,  truly  at  reft ;  feeing  it  has  a  conatus  of  defcending,  which  wil 
break  out  into  an  aCtual  defcent,  as  loon  as  the  plane  hindering  the  defcenl 
of  the  body,  lhall  have  been  remov’d. 

^  ,  r  .  o  There  is,  therefore,  a  wide  difference  between  a  power  which  pro 

Torce  what.  cluces  an  aCtual  motion,  and  a  power,  which  only  terminates  in  a  fimpli 
conatus :  For,  this  laft  is  only  a  dead  force  ;  but  the  other  is  call’d  a  living 
force ;  a  body,  therefore,  hanging  by  a  thread,  or  infilling  on  any  plane 
has  only  a  dead  force ;  but  if  it  actually  moves,  then  it  fhall  be  faid  t< 
have  a  living  force. 

Mechanics  en-  The  whole  doCtrine  of  mechanics  is  converfant  in  the  invention  of  pre 
lViLCinvVcnVnper  meafures  or  laws,  according  to  which  both  the  dead  forces  of  bodie: 
e tv im Itfnsf  ih e r  and  their  living  forces,  may  be  rightly  eftimated  :  From  which  it  appear; 
ancf  living  that  the  true  doCtrine  of  forces  is  of  fome  importance  and  confequently 
worthy  to  be  carefully  and  cautioufly  cultivated.  But  tho’  there  are  n 
difputes  about  the  dead  forces ,  as  about  the  living  forces ;  yet  I  lhall  begi 
with  the  former. 

The  meafure.  ot  4-  As  to  dead  forces,  therefore,  and  their  meafure ;  this  meafure 
.dead  fo.ces  what.  eaß|y  clifcovered  :  For,  by  a  fmall  degree  of  attention  it  will  be  manifei 
that  the  weight  of  any  body  is  the  meafure  of  its  dead  force  ;  and  in  fo  f; 
as  this  force  flows  from  the  principle  of  gravity  :  I  have  added  this  reftri 
tion,  becaufe  there  is  another  fpecies  of  a  dead  force  in  bodies,  whic 
hows  not  from  the  principle  of  gravity  ;  and  of  this  kind  of  dead  force  a 
the  centrifugal  forces  of  revolving  bodies.  For,  as  often  as  anybody  does,wf 
an  uniform  or  even  with  any  degree  of  variable  motion,  deferibe  the  pei 
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phery  of  a  circle  or  other  curve,  in  each  moment  of  this  motion  it  will 
endeavour  to  purfue  its  motion  in  the  direction  of  the  tangent  of  the  circle, 
or  curve,  in  that  point  wherein  it  is:  In  each  moment,  therefore,  the  body 
endeavours  to  recede  from  the  circumference  of  the  circle,  or  from  the 
curve,  in  the  diredion  of  a  perpendicular  to  the  tangent,  palling  thro’  the 
centre  of  gravity  of  the  body,  but  as  often  as  the  body  cannot  really 
recede  from  the  circumference  of  the  circle,  or  curve,  and  has  only  a 
conatus  of  receding,  this  conatus  is  the  dead  force  :  For,  the  centrifugal 
conatus' s  may  be  compar’d  with  gravity  *,  the  centrifugal  forces,  therefore, 
and  gravity,  are  homogeneous  quantities  :  Now  the  dead  forces,  of  what¬ 
ever  fpecies  they  are,  are  proportional  to  the  maffes  of  the  bodies,  exteris 
-paribus  *,  that  is,  if  the  gravity  in  both  bodies  be  the  fame,  or  if  both 
bodies  move  with  an  equal  celerity  in  equal  circles :  This  is  very  eafily 
prov’d ;  let  two  unequal  bodies,  the  leffer  A,  and  the  greater  B,  reff 
upon  any  horizontal  and  immoveable  plane  •,  both  will  exert  fo  much 
force  upon  the  plane,  as  is  proportionable  to  their  weight  *,  becaufe  this 
plane  is  immoveable,  and  diredly  oppofes  the  defeent  of  both  bodies  ;  but 
the  weight  of  the  greater  B  is  to  that  of  the  leffer  A,  as  the  mafs  of  B,  to 
the  mafs  of  A  ;  and  this  is  generally  allow’d  *,  therefore,  the  dead  force  of 
the  body  A,  is  to  the  dead  force  of  the  other  body  B,  as  the  mafs  or 
quantity  of  matter  of  A,  to  the  mafs  ofB:  The  cafe,  therefore,  holds  thus 
with  the  dead  forces  depending  on  gravity  •,  and  the  fame  may  be  eafily 
fhown  as  to  thofe  which  flow  from  the  centrifugal  forces :  For,  becaufe  by 
the  hypothefis,  both  bodies  A  and  B  revolve  with  equal  celerity  in  equal 
circles  ;  if  B  have  a  greater  centrifugal  force  than  A,  that  is  owing  to  the 
mafs ;  therefore,  fo  many  times  as  the  centrifugal  force  of  B  is  greater 
than  that  of  A,  fo  many  times  is  the  mafs  of  B  greater  than  that  of  A ; 
therefore,  it  is,  as  the  dead  force  of  B,  flowing  from  its  centrifugal  force, 
to  the  force  of  A,  fo  the  mafs  of  B,  to  that  of  A. 

In  the  like  manner  it  may  befhown,  thatif  the  intenflty  of  gravity  in  diffe-- 
rent  bodies,  or  the  intenflty  of  the  centrifugal  force  of  bodies,  revolving  in 
different  circles,  be  different,  the  dead  forces  will  be  in  the  compound 
ratio  of  the  maffes  of  the  bodies,  and  the  intenfities  of  gravity,  or  the 
centrifugal  forces  of  the  bodies  moving  in  circles.  By  the  intenflty  of. 
gravity,  or  of  the  centrifugal  force,.  I  underftand  the  gravity  or  weight, 
which  a  body,  whofe  mafs  is  as  i,  has  at  different  diftances  from  the  cen¬ 
tre  of  gravity  •,  or  the  centrifugal  force,  which  the  fame  body  has  in  the 
different  ftates  of  its  circular  motion  :  So  much  for  the  dead  forces. 

5.  But  what  ratio  the  dead  force  has  to  the  living  is  a  queftion  the  moft  Th 
approved  authors  anfwer  by  affirming,  that  the  living  force  is  infinite  in 
regard  to  the  dead  force  :  And  what  Galilxo ,  "Torricelli ,  Bcrelli  and  others 
have  faid  of  this  matter,  deferves  to  be  perufed  :  Who  all  of  them  have 

endeavour’d  to  prove  both  by  experiments  and  reafonings,  that  the  force 
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of  percuflion  is  infinite,  if  compar’d  Vith  the  fimple  weight  or  gravity  of 
bodies :  I  think  it  needlefs  to  tranfcribe  their  arguments,  feeing  they  may 
be  read  in  their  works  •,  and  that  there  is  no  difpute  on  this  head  among 
the  intelligent:  I  {hall,  therefore,  here  only  hint,  that  thefe  excellent  philo- 
l'ophers  would  have  exprefs’d  themfelves  more  accurately,  if  they  had  faid, 
that  the  force  of  percuffion  and  the  gravitation  of  bodies  were  heteroge¬ 
neous  quantities  •,  and  confequently,  incapable  of  companion .  As  Des 
Cartes*  has  fpoke  of  thole  forts  of  forces,  in  a  letter  to  Merfennus ,  where 
Jre  exprefsly  writes,  that  the  force  which  is  fufficient  to  raife  a  weight  to  any 
heio-ht  has  always  two  dimenßons  ;  but  that  force,  which  is  fufficient  to  fuftain 
the°weight  in  anv  point  of  this  height,  has  never  more  than  one  dimenfion: 
So  that  thefe  forces  differ  from  each  other  as  fuperficies  and  line;  and  are 
therefore  incapable  of  ratio .  The  lame  may  be  faid  of  the  force  of  per¬ 
cuffion,  and  the  gravitation  of  bodies  :  For,  the  former  is  the  living,  but 
the  latter  is  the  dead  force.  What  we  have  only  briefly  faid  in  this  para¬ 
graph,  will  be  more  clearly  prov’din  the  following  paragraphs,  after  that 
we  ihall  have  treated  of  the  law  of  the  living  forces. 

DiverRty  of  c,u  6.  All  are  not  agreed  in  opinion,  as  to  the  ratio  of  the  living  forces  to 
n;on5 «about  ^  each  other:  For,  the  generality  own,  that  thefe  forces  follow  the  ratio  of 
ing  forces  to  cadi  tbe  impetus  of  bodies,  or  of  their  quantities  of  motion,  that  is,  that  the  living 
oiher‘  forces  of  two  bodies  are  in  the  compound  ratio  of  the  maffes  and  celerities: 

And  in  this  almoft  all  the  writers  in  mechanics  feem  to  agree ;  but  thofe 
who  fall  in  with  the  notion  of  the  illuftrious  Leibnitz  fwerve  a  little  from 
this,  and  hold,  that  the  living  forces  are  in  the  compound  ratio  of  the 
maffes,  and  the  duplicate  ratio  of  the  velocities  of  the  bodies:  This  pro- 
pofition  M.  Leibnitz  fir  ft  inferted  into  the  Aft  a  Eruditorumf ,  and  he  dedu¬ 
ced  it  from  a  twofold  principle,  i.  That  every  heavy  body ,  abftra&ing 
from  every  external  impediment  of  motion,  dorp,  by  falling  vertically ,  acquirt 
a  force  of  a  fending  to  the  fame  height  from  which  it  fell.  2.  That  the  forct 
neceffary  to  raife  the  body  A,  of  one  pound,  to  the  height  of  four  yards, 
is  precifely  equal  to  that  force ,  by  which  another  body  B ,  of  four  pounds, 
may  be  rais'd  to  the  height  of  one  yard.  From  which  it  was  eafy  for  hirr 
to  conclude,  that  the  forces  of  bodies  are  as  the  products  of  their  maffes 
into  the  fquares  of  their  celerities  f  But  the  certainty  of  this  conclufior 
depends  on  that  of  the  principles ;  the  firft  of  which  no  one  denies ;  anc 
the  fecond  alfo  with  this  reftridlion,  if  the  times  of  afeent  be  equal ,  i: 
univerfally  admitted  :  In  this  fenfe  at  leafl:  the  Abbe  Cat  elan %  who  under¬ 
took  to  defend  the  Cartefians  againft  M.  Leibnitz ,  admits  of  the  feconc 
principle ;  yet  pretending,  that  it  was  wrongly  applied  by  M.  Leibnitz  tc 
bodies,  which  abfolve  their  heights  in  unequal  times :  fince  it  agrees  onl) 
;to  ifochronal  motions,  when  applied  to  the  five  mechanical  powers  :  For 
M.  Catelan  and  others  would  underftand  this  Cartefian  principle  of  ifochrona 

motions 
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motions,  on  the  account  only  of  converting  the  fpaces  ddcribM  by  the 
bodies  into  their  celerities,  and  making  the  forces  of  the  bodies  proportional 
to  their  quantities  of  motion  :  For,  in  uniform  and  ifochronal  motions,  the 
celerities  are  as  the  fpaces  ;  but  Leibnitz  clearly  fhows,b  «hat  there  is  no 
neceflity  for  confidering  the  time  in  eftimating  the  forces  of  bodies;  and 
Des  Cartes  himfelf,c  who  makes  ufe  of  this  principle,  fays,  that  neither  a 
greater  nor  a  lefs  force  is  reqiiifite  to  raife  any  body  to  a  certain  height,  than 
to  raife  another  lefs  heavy  body  to  a  height  Jo  much  greater ,  as  iijdf  is  i?j* 
heavy  ;  or  to  raife  another  heavier  body  to  a  height  fo  much  lefs.  _  He  makes 
no  mention  of  the  time,  tho’  he  has  applied  it  to  the  mechanical  powers, 
in  which  the  motions  are  ifochronal:  Nay,  in  the  following  letter  he  ex¬ 
prefly  hints,  the  firft  thing  wherein  one  may  be  miftaken  in  this  affair  is ,  that 
moft  people  ufually  confound  the  confederation  of  the  fpace  with  that  of  the  time 
or  celerity:  Where  he  immediately  fubjoins;  Thus  in  the  lever  or  balance, 
fuppofmg  that  one  arm  is  double  the  other ,  and  the  weight ,  hung  to  ' the  porter 
arm,  is  alfo  double  that  Jufpended  to  the  longer  arm  ;  fo  that  they  may  be  m 
aequilibrio  :  Where  we  fioould  fay,  that  the  caufe  of  this  aequilibrium  is,  that 
if  the  greater  weight  fhould  rmife  the  leffer,  or  be  rais'd  by  it,  then  that  greater 
weight  would  only  pafs  over  half  the  fpace  of  that  which  the  leffer  paffes  over  ', 
they  affirm,  that  it  would  move  twice  flower  ;  which  error  is  of  fo  much  the 
worfe  conference,  as  it  is  the  harder  to  difeover.  Des  Cartes ,  therefore, 
would  feclude  the  confideration  of  the  time  or  celerity  from  that  of  the 
fpace  in  eftimating  the  living  forces  ;  and  in  this  very  thing  he  pretends,  i  e 
lias  flrown  more  art  than  in  any  other  part  ol  his  Statics:  Des  Cartes, 

therefore,  agrees  in  fome  meafure  with  M.  Leibnitz. 

7.  The  common  opinion,  that  the  living  forces  are  as  the  impetus  of  t^rces 

the  quantities  of  motion  of  bodies,  feems  to  be  founded /in  a prmcip,e  e  3 £ *£ 
that  cannot  well  be  contefted,  but  is  ill  applied;  to  wit,  in  this  axiom,  tfetthCio(  mouem. 
effects  are  proportional  to  their  adequate  caufes.  Moft  people  at  leaft  de¬ 
duce  the  common  eftimation  of  the  forces  from  this  axiom:  For,  ft  the 
force  of  any  body  be  its  power  of  effecting  motion,  this  power  will  come 
to  be  confider’d  as  a  caufe,  and  the  motion  produced,  as  an  elfecft  whfc,- 
fore,  a  double,  triple,  8V.  power  will  produce  a  double,  triple,  ^.  mo¬ 
tion:  By  this  means,  therefore,  the  living  forces  of  bodies  woufo  be  as  th 
quantities  of  motion,  or  the  impetus : 

very  forces  ftiould  be  as  the  produces  of  the  maffes  of  the  bodies,  into 

fquares  of  the  celerities,  as  M.  Leibnitz .has  taiignt  us  Anfwex-d. 

8.  We  allow  that  this  argumentis  fpecious ;  but  not  the  truer 
that :  We  allow  that  caufes  are  proportional  to  their  effetis:  f  or,  this  n  ,  T 
underftood,  and  duly  applied,  cannot  only  not  be  denied  but .  c  en 
M.  Leibnitz  himfelf  admits  it  in  other  words,  when  he  fays,  that 
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an  inviolable  equality  between  the  plenary  caufe  and  the  entire  effett :  For,  in 
reality,  a  caufe  is  fo  far  a  caufe  as  it  produces  its  effedt  •,  fo  that  the  effeft 
and  caufe  which  produced  it,  are  equipollent  •,  and  if  fo,  in  what  ratio  the 
caufe  is  augmented  or  diminifh’d,  in  the  fame  ratio  will  the  eflfeót  be  like- 
wile  increas’d  or  diminifh’d  :  But  we  deny,  that  the  motion  of  the  body, 
or  the  impetus ,  in  fo  far  as  it  is  exprefs’d  by  the  products  of  the  mafs  into 
the  celerities  of  the  bodies,  is  an  entire  and  adequate  effedt  of  the  a<5ting 
power  •,  but  rather  that  the  heights,  or  fpaces,  thro’  which  bodies  may 
afcend,  fhould  be  a  filmed  for  the  meafure  of  the  effects,  which  the  powers, 
adting  upon  thefe  bodies,  can  produce  ;  nor  according  to  Des  Cartes  him- 
lelf  are  thefe  fpaces  to  be  confounded  with  the  celerities  or  times  :  For,  the 
celerities  are  only  modal  and  incomplete  entia ,  otherways  than  the  fpaces 
which  the  bodies  pafs  over  in  their  afcent :  Befides,  effedls,  expounded  by 
the  quantities  of  motion,  are  not  capable  of  an  accurate  meafure  :  For, 
the  genuine  law  of  meafuring  requires,  that  the  meafure  be  precifely  con¬ 
tain’d  once  or  more  times,  or  be  repeated  once  or  more  times  in  the 
things  to  be  meafur’d  •,  but  this  does  not  evidently  hold  in  bodies  moving 
with  different  celerities :  For,  tho’  I  own,  to  ufe  M.  Leibnitz’s  example, 
that  three  equal  bodies  and  with  equal  velocities  have  precilely  thrice  more 
power  than  one  of  them  ;  becaufe  one  and  the  fame  meafure  is  repeated 
here  three  times  ( for,  a  body  of  a  certain  quantity,  equal  to  each  apart,  is 
repeated  thrice)  yet  it  cannot,  therefore,  be  immediately  granted,  that  a 
body  with  three  degrees  of  velocity  contains  three  times  a  body  equal  to 
irfclf  with  one  degree  of  velocity  •,  becaufe  in  this  latter  cafe  the  common 
meafure  is  not  repeated  in  the  fame  manner  in  the  greater  quantity,  as  k 
was  repeated  in  the  firfl  cafe:  For,  in  this,  the  fubftantial  ens ,  that  is,  the 
body  with  one  degree  of  velocity  is  repeared  three  times  ;  but  in  the  other 
inftance,  the  celerity,  which  is  a  modal  and  incomplete  ens  of  one  and  the 
lame  fubftantial  thing,  or  body,  is  repeated  three  times :  Wherefore,  in 
thefe  two  examples,  the  lefs  is  not  contain’d  in  the  greater  after  one  and 
the  lame  manner. 

9.  M.  Leibnitz ,  moreover,  in  many  places  of  the 


A  c cnii.'. Jicvion 

Leibnitz,  in  eft  i-  fhows,  that  there  is  a  plain  contradibtion,  or  abfurdity, 
]ivinS  forces  by  the  quantities  of  the  motion  of  bodies  : 
SjUamiticsoi  mo-  any  ball  A  to  have  fallen  vertically  from  the  height  of 


Aci  a  Eruditorum* 
in  eftimating  the 
For,  he  fuppofed 

.  -  ,  .  .  ,  .  ,  /  - - — o**-  —  one  foot,  and  with 

the  velocity  acquir  d  at  the  end  of  this  height,  continuing  in  equable  mo¬ 
tion  in  a  horizontal  plane  to  have  impinged  on  the  quiefeent  ball  B,  A  there¬ 
of,  or  fubquadruple  thereof;  and  to  have  transfer’d  all  its  motion  and 
mrce  to  it:  So  that  the  ball  B  lhall  by  this  ihoek  have  acquired  four  de¬ 
grees  of  velocity,  and  according  to  the  common  fyftem  fliall  have  obtain’d 
a  force  equal  to  that  of  the  ball  A  in  its  fall  from  a  height  of  one  foot. 
M.  Labmtz  next  fhews,  that  when  the  ball  B,  changing  the  motion, 

*  An.  légo,  f.  23;.  An.  1691,  f.  439.  An.  1693,  f.  i;6,  tx.  ^ 
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acquired  from  the  ball  A  vertically  upwards  may  rife  to  the  height  of  16 
foot;  by  means  of  a  lever  it  may  raife  the  ball  A  to  a  height  upwards  of 
three  times  greater  than  that  to  which  the  fame  ball  A  could  have  nien 
with  the  force,  which  it  had  acquired  by  the  fall  from  a  height  of  one  foot. 

Now  the  abfurdity  and  contradiction  confifts  in  this,  we  have  two  bodies, 
of  which  A  has  the  mafs  as  4,  the  celerity  as  1  •,  the  other  B  the  mafs  a< 
i,  but  the  celerity  as  4;  which  are  made  equal  to  tne  loic^s,  when  yet 
the  ball  Bwith  its  force  can  raife  fome  body  equal  to  the  other  A  to  a 
height  greater  than  three  feet ;  but  the  body  A  has  only  the  foice  oi  railing 
itfelf  to  the  Ample  height  of  one  foot:  Wherefore,  the  body  B  at  one 
and  the  fame  time  has  a  force  greater  than  and  a  force  equal  to  that  of  the 

b°M.  Papin,  againft  whom  M.  Leibnitz  had  urged  this  argument,*  had  noM.^v,  an¬ 
other  anfwer  to  make  than  that  it  was  naturally  impoffible  that  the  motion  ’ 
of  the  ball  A  could  be  transfer’d  to  the  other  B  at  reft :  But  when 
M.  Leibnitz  had  afterwards  fhown  how  this  could  be  done,  and  taken  111 
the  confideration  of  the  lever  for  that  purpofe;  Papin  excepted,  that  there 
were  no  levers  perfectly  rigid  and  inflexible ;  But  the  force  of  the  argumen 
is  not  fo  eafily  eluded ;  for,  granting  that  the  motion  of  any  body  cannot 
be  transfer’d  into  another  unequal  body;  and  likewife  allowing  that  theic 
is  no  fuch  thing  as  a  rigid  and  inflexible  lever,  the  argument  will  lofe  no¬ 
thing  of  its  force  :  For,  it  is  pofiible,  that  the  balls  A  and  B,  which  111 
refoed  of  their  maffes  are  in  a  quadruple  ratio,  may  have  equal  quantities  0« 
motion;  and  that  without  the  fuppofition  of  the  motion  of  the  one  paffing 
into  the  other,  or  that  there  are  rigid  and  inflexible  levers :  It  is,  therefore, 
poflible,  that  the  leffer  ball  B  changing  its  motion  upwards  may  rife  to 
the  height  of  16  foot;  and  if  fo,  we  muft  own,  that  the ball  1 B  may  raife- 
the  balf  A  to  the  height  of  better  than  three  foot,  whether  there  be  any 
fuch  thing  as  a  perfectly  rigid  and  inflexible  lever,  or  no :  M.  Leibfrtz  s 
argument  therefore  Hands  good,  notwithftanding  M.  Papm  s  objeftions 

From  what  has  been  faid  I  think  it  in  fome  meafure  evident >  ^  ^  JïSïïfó 
it  is  to  eftimate  the  forces  of  bodies  by  the  quantities  of  motion  ,  and  thatti  d  thc 
he  more,  that  Des  Cartes  himfelO  has  on  this  fubjeS .excluded  the confi- 
deration  of  the  celerity,  when  among  other  things  he  lays,  we  can  fay  no-  at.«« 
thim  well  and  folidly  on  the  celerity,  before  we  have  firft  rightly  explain  d  gra¬ 
vid  and  at  the  fame  time  the  whole  Jyftem  of  the  world.  But  tno  u 
Moderns  have  now  a  fomewhat  different  opinion  about  this  pi opofitions 
yet  it  is  evident  from  it,  that  Des  Cartes  did  not  think  it  neceffary  in  eft  - 
matin«  the  forces  to  attend  to  the  celerities,  but  rather  to  the  refiftence  , 
whieh’the  bodies  have  to  overcome,  as  it  appears  exprefsly  m  the  fame 

letter. 
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10.  Becaufe,  therefore,  the  quantities  of  the  motion  of  bodies  are  not 
entire  and  plenary  effects  of  the  powers  aóting  on  the  bodies,  we  muft  not 
thence  infer,  becaufe  caufes  are  proportional  to  their  adequate  effedte,  that 
the  living  forces  of  bodies  are  proportional  to  the  quantities-  of  their  mo¬ 
tion,  as  is  generally  fuppofed ;  and  for  this  reafon  it  remains  to  be  dilco- 
ver’d,  what  then  are  thofe  adequate  and  real  effects  of  the  living  forces  ? 
Now  Des  Cartes  himfelf  has  long  ago  in  the  above  letter  pointed  at  thefe 
real  effects,  when  by  the  bye  at  leaft  he  orders  to  attend  to  the  refiftences 
to  be  overcome  by  the  afcenfional  forces :  For,  by  this  means  we  have 
effects  fit  to  meafure  the  forces  •,  for,  this  propofition,  that  all  the  impedi¬ 
ments  of  motion ,  which  taken  together  do  extinguifh  any  force  are  equal  to  that 
force ,  feems  to  be  as  clear  and  certain  as  any  axiom  in  geometry,  and  it 
comes  to  the  fame  thing  as  faying,  that  all  the  parts  of  any  whole  and  that 
whole  it f elf  ,  are  equal :  For,  each  impediment  takes  away  fo  many  parts^ 
from  the  force  of  the  body  and  together,  the  whole  force.  It,  therefore, 
remains  to  be  enquir’d,  what  thele  impediments  are,  which  exhauft  the 
forces  of  bodies:  Now  gravity  itfelf  is  fuch  an  impediment;  for,  every 
one  knows,  that  any  body  thrown  vertically  upwards  with  a  given  celerity 
does  not  continue  its  motion  in  infinitum ,  but  reaches  only  to  a  certain 
height ;  but  it  ought  to  afeend  in  infinitum ,  if  it  met  with  no  refiftence  and 
impediment  to  its  motion ;  confequently,  from  its  reaching  only  to  a 
limited  height,  which  it  cannot  exceed,  we  muft  necefiarily  conclude,  that 
that  is  owing  to  the  refiftences  it  ought  to  overcome  in  its  afeent;  but 
thefe  refiftences  arife  not  only  from  the  air  encompaffing  the  afeending 
body,  but  efpecially  from  gravity ;  for,  fhould  they  arife  from  the  air 
alone,  that  body  ought  to  afeend  to  any  height  at  pleafure  in  very  rare 
air :  which  as  it  does  not  happen  we  muft  conclude,  that  the  faid  height 
is  at;  undoubted  proof  of  the  refiftence  the  body  finds  from  gravity  ;  for, 
gravity  is  that  force  whereby  bodies  tend  continually  towards  the  earth-, 
wherefore,  this  force,  as  being  contrary  to  the  afcenfional  force,  comes  now 
to  be  confider’d  as  a  refiftence :  This,  if  I  miftake  not,  is  fo  evident,  that 
it  feems  to  require  no  farther  proof.  But,  perhaps,  it  will  not  appear  fo 
evident,  how  this  refiftence  arifing  from  gravity  fhould  be  meafur’d  ? 
Neverthelefs  any  one  who  attends,  that  the  afeending  body  does  in  each- 
point  ot  the  height  it  deferibes  equally  gravitate  towards  the  earth,  cannot 
but  fee,  that  the  fum  of  the  refiftences  to  be  overcome  by  the  afeending, 
body  is  very  well  expounded  by  the  product  of  the  height  of  the 
afeent  into  the  weight  of  the  body ;  and  as  this  fum  of  the  refiftences 
(  by  what  has  been  faid  above )  is  equal  to  the  force  of  the  body  in  the 
beginning  of  its  afeent,  it  is  plain,  that  even  this  living  force  is  to  be  mea¬ 
sur’d  by  the  product  of  the  height  to  which  the  body  afeends  into  the 
weight  of  the  fame  body.  But  lhould  this,  notwithftanding,  feem  to  be 
not  fufficiently  evident  and  undoubted  to  fuch  as  give  in  to  the  contrary- 
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opinion,  I  fhall  give  a  fuller  demonftration  of  this  matter  below.  But 

now  I  proceed  to  other  things. 

Among  a  great  many  other  impediments  to  motion,  this  likew.fe,  which 
is  taken  from  equal  Iprings  and  equally  bent,  is  adapted  to  mealure  the  how  adapted  «• 
forces  Job.  Bernoulli  has  long  ago  ftiown,  that  any  body  A,  having  two  lhe  "" 
decrees  of  celerity,  exhaufts  its  force  on  four  fimilar  and  equal  fprings 
equally  bent,  while  the  fame  body  A,  having  1  degree  of  celerity,  exhaufts 
its  force  on  one  fprir.g  only  equally  bent ;  but  fuch  equal  and  equally  bent 
fprings  are  the  adequate  effeds  capable  of  an  exact  meafure,  which  thofo 
forces  of  the  body  A,  having  at  one  time  2  and  at  another  time  1  degree  of 
celerity,  can  produce ;  but  beCaufe  the  effed  of  a  fwifter  body  is  to  that 
of  a  flower,  as  4  to  1,  it  is,  therefore,  manifeft,  that  thefe  effeds  are  ma 
duplicate  ratio  of  the  celerities.  Bernoulli? s  own  argument,  which  here 
for  brevity’s  lake  I  omit,  may  be  feen  in  IV olfiu?  Element.  Mechanica  c. 

In  a  yet  different  manner  s’Gravefande  has  in  his  Element,  ßbyfices  deduced 

the  fame  thing  from  the  theory  of  fprings.  . 

ii.  The  fame  meafure  of  forces  may  be  had  from  the  laws  of  motion  “«ß« ^ 
obtaining  in  the  collifion  of  bodies,  as  I  have  already  mown  many  years  from  the  laws  of 
aao.  Ut  the  ball  A  having  2  degrees  of  celerity  and  moving  in  an  hon-  e  “ 

zontal  plane,  impinge  upon  another  ball  B=  3 A  but  at  reft  3  it  will, 
therefore  give  this  a  celerity  as  1,  and  A  will  retrocede  with  the  celerity  13 
afterwards  let  this  ball  A  impinge  with  its  celerity  1  upon  another  ball 
C  A  that  is  alfo  at  reft,  it  will  likewife  give  it  a  celerity  1,  and  its 
motion’ will  be  flopp’d  by  this  fecond  impulfe :  And  all  this  is  very  eauly 
found  from  the  known  laws  of  the  motion  of  elaftic  bodies.  Here,  there¬ 
fore,  we  have  the  ball  A,  which,  by  two  impulfes  upon  each  of  the  balls 
at  reft,  viz.  B=  3 A  and  C  =  A,  transfufing,  fo  to  fpeak,  the  lame  cele¬ 
rity,  is  reduced  to  a  ftate  of  reft  and  lofes  its  force;  it,  therefore,  produced 
the  fame  effed,  as  if  it  had  communicated  the  celerity  1  to  the  bail 
j)  — ;  a  a  =  A  -f  3  A  i  and  the  fame  ball  A  with  the  celerity  i  will  by  one 
impulfe  alfo  communicate  the  velocity  i  to  another  equal  ball,  and  be  re¬ 
duced  to  a  ftate  of  reft  3  the  effed,  therefore  of  the  fwifter  ball  is  to  tnat 
of  the  flower  as  4A  to  A,  that  is  as  4  to  1.  On  this  account  the  fo*  ce :  o* 
the  fwifter  is  to  that  of  the  flower,  as  the  fquare  of  the  cecity  cr 

greater  to  that  of  the  celerity  of  the  leffer.  ,  of  ve'o-F^«  ^ 

And  the  cafe  is  the  fame  with  the  fame  ball  A  with  3  degrees  ox  ve.o  tkrU 

city  3  for,  in  the  firft  place  let  it  impinge  on  the  quiefeent  ball  b  -  5  A  3 
and  after  this  impulfe  it  will  recoil  with  a  celerity  as  2,  but  it  wnl  transfer 
into  the  patient  B  the  celerity  1  :  In  the  fecond  p  face  let  tlve^ballA  im¬ 
pinge  with  the  remaining  velocity  2  upon  the  quiefeent  bax  —  ’  , 

again  by  this  fecond  impulfe  it  will  loie  one  degree  of  velocity  3  and  t  ~ 
patient  C  will  acquire  one  degree  of  celerity:  In  this  manner  there  will 

f  T.  I.  p  112. 


e  T.  II.  §.  327.  p.  6i.  Edit.  Sec,  Genevae,  1733- 


L  I  T  ER  ARY  MEMOIRS 

remain  to  the  agent  A  the  celerity  i,  after  the  fecond  congrefs:  And  if  in 
fine,  it  impinge  with  this  celerity  on  the  equal,  but  quiefcent  ball  D,  it 
will  alter  this  third  impulfc  be  at  reft,  and  the  patient  D  will  obtain  that 
celerity  i.,  which  the  agent  A  had  •,  wherefore,  as  the  ball  A  has  the  velo¬ 
city  3,  it  may  transfer  its  motion,  or  rather  its  whole  force  into  the  balls 
B  —  5  A,  C  =  3  A,  and  D  =  A,  fo  as  to  give  to  each  the  fame  celerity  1 : 
But  the  fame  ball  A,  with  the  celerity  1,  can  fo  transfer  its  force  only  to 
one  ball  equal  to  itfelf,  as  to  communicate  that  celerity  to  the  patient, 
which  the  agent  had  before  conflict:  Wherefore,  the  force  of  the  ball  A 
with  the  celerity  3  is  to  the  force^of  the  fame  ball  with  the  celerity  1,  as 
5 A  +  3  A  +  A  =  9A  to  A,  that  is,  as  9  to  1,  and  that  is  in  the  dupli¬ 
cate  ratio  of  the  celerities. 

The  fame  thing  will  always  happen  whatever  be  the  ratio  of  the  cele¬ 
rities  ;  and  indeed,  a  curious  coincidence  difeovers  itfelf  here  between 
bodies,  which  are  thrown  vertically  upwards  with  given  velocities,  and 
between  bodies  which  with  the  fame  velocities  impel  other  quiefcent  bo¬ 
dies  ;  for,  the  altitudes,  in  each  of  whofe  higheft  points  the  initial  celerity 
of  the  afeending  body  decreafes  by  1  degree,  are  altogether  in  the  fame 
ratio  of  the  odd  numbers,  as  the  maffes  of  the  bodies  are  •,  and  on  which 
being  at  reft  one  degree  of  celerity  is  imprefs’d  by  fucceffive  ftrokes  from 
a  body  with  fo  many  degrees  of  initial  celerity,  as  the  afeending  body 
had  at  the  beginning  of  its  afeent,  which  entire  celerity  of  the  percutient 
body  is  at  each  ftroke  diminifh’d  1  degree  j  for  inftance,  the  body  A, 
which  afeends  with  the  initial  celerity  2,  at  the  higheft  point  of  the  height 
of  3  foot  it  will  lofe  1  degree  of  celerity,  and  at  the  higheft  point  of  the 
height  next  above  the  laft  mention’d  it  will  in  like  manner  lofe  another 
degree  :  for,  we  know,  that  a  body  with  its  celerity  2  may  rife  to  the 
height  of  4  foot,  abftraóting  now  from  the  refiftence  of  the  air  and  from  the 
other  impediments  to  motion  :  In  like  manner  the  body  A  with  the  celerity 
2  impinging  on  the  quiefcent  ball  B  =  3  A,  by  this  firft  ftroke  it  will  lofe 
i  degree  of  celerity  ;  and  if  with  its  remaining  celerity  1  it  moreover  im¬ 
pinge  on  the  quiefcent  ball  C  A,  and  by  this  fecond  impulfe  it  will  lofe 
that  "velocity  :  And  if  the  fame  body  A  afeend  with  the  initial  celerity  3 
jo  as  it  may  reach  to  the  height  of  9  foot,  at  the  higheft  point  of  the  firft 
height  of  5  foot,  it  will  lofe  1  degree  of  velocity  j  at  the  higheft  point 
of  the  fecond  height  next  after  the  firft  3  foot,  it  will  ftill  lofe  1  degree  • 
and  in  fine,  at  the  higheft  point  of  the  third  height  of  1  foot  next  after 
tne  fecond,  it  will  lole  its  third  degree  of  celerity.  Now  what  will  be  the 
caie  with  the  lame  body  A,  if  3  times  fucceffively  it  impinge  on  the  quie- 
lcent  balls  5A,  3 A  and  A  ;  on  the  firft  with  the  celerity  3  ?  It  will  hap¬ 
pen,  that  by  the  firft  ftroke  it  lofes  1  degree,  and  if  with  the  remaining 
celerity  2  it  impinge  on  the  ball  3 A,  it  will  lofe  another  degree  of  velo* 
Oty ;  and  impinging  with  that  degree  of  velocity  which  remains  on  the 

third 


of  Germany,  &c. 


3S3 


third  body  A,  k  will  lofe  the  third  and  laft  degree  of  celerity.  All  thefe 
things  arile  of  themfelves  from  the  doótrine  of  the  motion  of  heavy  bodies, 
and  from  the  rules  of  the  communication  of  motion. 

12.  Nay,  thefe  rules  of  the  communication  of  motion  are  elegantly  Rules  of  the 
deduced  from  the  meafure  of  the  living  forces  of  bodies,  which  we  have  of  motion  de- 
here  undertaken  to  prove,  provided  this  one  principle  be  admitted,  that  Se 

the  fame  quantity  of  forces  be  preferv  d  in  the  percujfton  of  bodies ,  as  was  livins forces- 
before  conflict.  For,  let  there  be  balls  whofe  maffes  are  A  and  B,  their 
velocities  before  conflidt  a  and  b-,  and  after  conflict  x  andjy  •,  that  principle, 
therefore,  affords  the  equation  Aaa-\-Bbb  =  Axx-\-  Bjyy,  which  I  may 
call  the  fundamental  equation  •,  for,  according  to  our  eftimation  of  forces, 
the  forces  of  the  balls  A  and  B  before  concourfe  are  as  A  a  a  and  B  bb,  and 
their  forces  after  collifion  A  xx  and  Byy  :  It,  therefore,  remains  from  the 
fundamental  equation  to  find  the  values  of  x  andjy,  but  this  is  very  eafily 
done ;  for,  fuppofe  the  motions  of  the  balls  A  and  B  and  their  conflicts  to 
be  perform’d  in  a  moveable  lpace,  as  in  a  fhip,  which  fpace  fuppofe  to 
move  with  the  indefinitely  fmall  velocity  dv  and  tend  towards  the  fame 
part  towards  which  the  ball  tends  •,  in  this  manner  the  balls  A  and  B 
will  before  congrefs  be  feen  to  move  from  an  immoveable  place  (  as  from 
the  bank  of  a  river,  in  which  the  lhip  or  moveable  fpace  is  carried )  with 
the  velocities  a-\-dv  and  b-\-dv,  and  after  congrefs  with  the  velocities 
x  4-  dv  and  y  -\-dv:  Wherefore,  ifinflead  of  the  celerities,  a,b,  x  andjy  of 
the  fundamental  equation,  the  fame  celerities,  increas’d  by  the  adventitious 
velocity  of  the  deferent  fpace,  be  fubftituted,  the  equality  will  frill  remain; 
namely  Aaa  4-  2 Aadv  +  Aidv'1,  -j-  Bbb  4-  2 Bbdv  4-  Bdv%  =  Axx  -f  2  Axdv 
4-  Advz  4-  Byy  4-  2Bydv-\-Bdvz ;  or  cancelling  the  quantities  that  mutually 
deflroy  each  other,  Aaa  4-  Bbb  4-  2  Aadv  4*  2 Bbdv  =  Axx  4-  Byy  -j-  2  Axdv  4* 

2Bydv  :  But  if  from  it  be  taken  the  fundamental  equation  Aaa  4-  Bbb  =  Axx 
4-  Byy,  there  will  remain  the  equation  2 Aadv  -j-  2 Bbdv  =  2  Axdv  4-  2 Bydv, 
which  divided  by  idv  gives  Aa  4-  Bb  =  Ax  4-  By  ;  or  by  tranfpofition 
Aa—Ax  =  By  —  Bb.  But  the  fundamental  equation  liipplies  this  other, 

Aaa—  Axx  ==  Byy  —  Bbb ,  which  farther  applied  to  the  preceeding  equation 
gives  for  the  relulting  equation  a  4-  x  =jy  4-  b  \  We  have,  therefore,  de¬ 
duced  from  the  fundamental  equation  Aaa  -f  Bbb  =  Axx  4-  Byy ,  thefe  two 
equations  Aa  4-  Bb  —  Ax  4-  By ,  and  a  4-  if  =  y  4*  b  •  I  he  former  of  which 
plainly  fliows,  that  the  common  centre  of  gravity  of  two  balls  A  and  B 

Aa  -1-  Bb 

moves  with  equal  celerity  both  before  and  after  conflict ;  for, 

Ax  -j-'  By 

is  the  celerity  of  the  centre  of  gravity  before  concourfe,  and  ^ts 

celerity  after  collifion  ;  and  the  other  refulting  equation  fhows,  that  the 
refpedtive  velocity  is  theffame  in  the  acceding  balls  before  impulfe,  as  in 
the  receding  balls  after  impulfe. 
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Now  from  the  equation  a  +  x  =  y  +  b  is  deduced  y  ~  a  —  b  x,  which, 
value  fubftituted  in  Aa  -ft  Bb  ~  As  -ft  By  gives  Aa  -ft  Bb  =  Ba  —  Bb  -}-  Bx 

.  ,  ,  Aa  *“  Bd  -ft  2  Bb  ip  ~  a  •—  b  -4-  X 

4 -Ax,  from  which  is  deauced  x  = - ffT  ß - * »  wherefore,  y  =— 

—  which  celerities,  were  to  be  deduced  from  that  ftngle 

A  -f  B  ° 

principle  a  {fum’d  and  from  Leibnitz's  meafure  of  forces. 

i  p  The  equations,  juft  now  found,  and  determining  the  values  of  x  and 
y,  furnifh  thofe  very  rules  of  motion  from  percuffton,  which  Wren,  Wallis 
' Huygens ,  Mariotte  and  others  have  long  ago  given  for  elaftic  bodies,  and 
eftablifh’d  on  other  principles.  What  we  have,  therefore,  difcover’d  in  the 
preceding  §  may  very  well  ferve  to  prove  our  thefts,  namely  that  the  living 
forces  cf  bodies  are  as  the  produffs  of  the  maffes  into  the  fquares  of  the  veloci¬ 
ties ,  employing  the  conclufton  as  a  premifs,  and  from  this  afterwards 
deducing,  that  Aaa  -f-  Bbb  is  =3  Axx  -f-  Byy  ;  for,  if  m  denote  the  vertical 
height,  by  which  a  defcending  body  A  with  a  motion  naturally  accelerated 
acquires  at  its  lower  extremity  the  velocity  a ;  but  n  denote  the  height,  in 
whofe  lower  extremity  B  with  a  motion  in  like  manner  accelerated  acquires 
its  celerity  b  ;  in  like  manner  p  and  q  are  the  heights  which  the  fame  balls 
A  and  B  with  their  initial  celerities  x  and  y  can  pafs  over  with  a  motion 
naturally  retarded,  and  m,  p  and  q  will  be  proportional  to  the  fquares  of 
the  celerities  aa,  bb,  xx,  and^yy,  taken  in  the  fame  order;  fubftituting, 
therefore,  thofe  proportional  heights  inftead  of  aa,bb,  xx,  andjyy,  in  the 
proceeding  equation,  there  will  refult  the  equation  Am  -ft  Bn  =  Ap  -ft  Bq,  or 

1  •  -  Am  4-  Bn  Ap  4-  Bq  n  ,  .  _ .  ,  ,  _ 

even  this  equation— — — - — —  —  — ;  But  now  the  fradlion  to  the  left 

b  A-\-  B 

denotes  the  quantity  of  the  defcent  of  the  common  centre  of  gravity  of 
the  balls  A  and  B,  while  they  run  down  the  heights  m  and  n ;  and  the 
fra 61  ion  to  the  right  denotes  the  quantity  of  the  afcent  of  the  fame  com¬ 
mon  centre  of  gravity  of  the  balls  A  and  B,  while  they  rife  thro’  the  heights 
p  and  q:  Wherefore,  we  muil  conclude,  that  the  quantity  of  the  defcent  of 
the  common  centre  of  gravity  of  the  balls  A  and  B  before  conflidl  is  the 
.fame  with  the  quantity  of  its  afcent  after  confiiót,  fuppoftng  the  balls  A 
■  and  B  to  change  their  motion,  acquir’d  in  confiiót  vertically  upwards,  in 
the  lame  manner  as  we  fuppos’d  their  velocities  before  congrefs  to  have 
been  acquir’d  by  an  accelerated  defcent  through  thofe  heights,  which  a 
little  before  we  hinted  at :  But  the  quantities  of  the  defcent  and  afcent  of 
the  common  centre  of  gravity  of  the  balls  A  and  B,  multiplied  into  the 
fum  of  the  bodies  A  -ft  B,  are  the  meafure  of  the  forces  before  and  after 
their  concourfe  :  In  this  manner  at  lead,  the  illuftrious  Huygens  leem’d  to 
have  always  eftimated  the  forces  of  feveral  bodies  moving  together,  or 
acting  mutually  on  each  other,  as  appears  from  many  places  of  the  demon- 
j  {rations  lie  has  given  in  his  pofthumous  works  about  the  rules  of  motion 

from 
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from  percuflion,  and  more  dearly  ftiil  from  his  theory  of  the  centre  of 
ofcillation,  which  he  has  exhibited  in  his  horologium  ofcillatorium.  But  if 

the  fum  of  the  forces  of  the  balls  A  and  B  fhould  be  expounded  by  the 

produét  of  the  defcent  of  their  centre  of  gravity  into  the  fum  of  their 
weights,  and  the  fum  of  the  fame  forces  by  the  procludit  of  the  afcent  of 
the  fame  centre  of  gravity  of  the  balls  A  and  B  into  the  fum  of  their 
Weights,  why  may  I  not,  nay,  why  ought  I  not  to  expound  their  forces 

apart  by  Am  and  Bn  before  their  congrefs,  and  after  their  congrefs  by  Ap 

and  B  q  ?  But  there  is  no  occafion  to  dwell  longer  on  this  argument,  as  I 
have  others  of  greater  weight  •,  and  among  thefe  no  one  feems  more  evi¬ 
dent  to  me  than  that,  which  arifes  from  the  confideration  of  the  manner, 

In  which  any  living  force  may  arife  from  a  dead  force. 

14.  In  order  to  obtain  the  meafure  of  the  living  force  of  any  body  from 
jits  dead  force,  I  proceeded  thus :  I  propos’d  to  myfelf  the  heavy  body  C,  of  a  body  ob- 
falling  with  a  motion  naturally  accelerated  in  the  vertical  line  A  H,  fo  as  in  dead  force  wbea 
A  to  begin  its  motion  from  a  Rate  of  reft:  In  the  beginning  of  its  motion,  ,s  wv 
therefore,  I  obferv’d  the  body  C  deftitutë  of  all  living  force  in  A ,  becaufe 
there  it  has  no  motion,  and  a  living  force  is  afcrib’d  only  to  bodies  aétually 
in  motion -,  yet  it  ought  to  have  there  a  dead  force,  becaufe  it  is  a  heavy 
body,  and  has  its  determinate  weight ;  this  dead  force  I  expounded  by  the 
right  line  A  a,  perpendicular  to  the  other  A  ZZ,  but  after  it  was  carried  to 
is,  there  it  now  acquir’d  fome  living  force,  becaufe  there  it  acquir’d  fome 
determinate  degree  of  celerity  •,  but  laying  afide  for  a  little  the  confidera¬ 
tion  of  celerity,  we  are  to  enquire  from  what,  in  what  manner  and  what 
quantity  of  living  force  it  has  gain’d  in  Zs,  after  its  defcent  through  the 
fpace  A  E.  But  this  living  force  could  from  nothing  other  have  acceded 
to  the  body  C  than  from  its  dead  force-,  for,  we  have  nothing  other  to 
confider  here  befides  the  body  C,  its  gravity  and  the  fpace  A  E  thro’  which 
it  fell ;  but  this  fpace  is  merely  paifive,  and  contributes  nothing  to  the 
motion  nor  can  the  body  C,  confider’d  as  extended,  and  furnifh’d  with 
its  own  determinate  mafs,  produce  any  motion-,  and  therefore,  whatever 
degree  of  motion  and  force  the  body  C,  carried  to  is,  has,  may  proceed 
from  the  dead  force  inceffantly  adding  on  the  body,  while  it  runs  over  the 
fpace  AE ;  but  in  what  manner  ?  As  the  body  C,  when  it  is  in  A,  is  urg  d 
by  the  dead  force  An ,  in  B  by  the  dead  force  Bb ,  in  C  by  the  dead  ioice 
Cc,  in  D  by  the  dead  force  Dd,  and  in  E  by  the  dead  force  Ee,  fo  the 
fame  body  C  is  urged,  in  each  point  of  the  fpace  run  over,  by  fome  dead 
force,  equal  to  An ,  if  the  gravity  of  bodies  be  uniform,  fo  that  the  locus 
of  all  the  dead  forces  urging  the  body  C  in  the  fpace  AE  be  the  rediangle 
Aae  Zs-,  on  this  account  the  living  force  acquir’d  in  £  can  neither  be  greater 
or  fmaller  than  the  fum  of  all  the  dead  forces,  which  may  be  contain  d  in 
the  redlangle  Ac,  which  fum  is  expounded  by  this  very  redlangle:  W  here¬ 
fore,  the  living  force,  acquir’d  in  E  by  the  defcent  thro’  A  E ,  is  to  the 
Vol.  Id  Ccc  living 
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living  force,  acquir’d  In  H  by  the  defcent  thro’  AH ,  as  the  redtangle  A'e 
to  the  rectangle  Ah  (or  becaufe  thefe  redtangles  have  the  fame  common 
height  A  a)  as  the  fpace  A  E  to  the  fpace  A  H.  And  thefe  things  hold 
thus,  when  the  gravity  in  every  diftance  from  the  earth  is  the  fame. 

But  what  will  be  the  cafe  if,  according  to  the  Moderns,  gravity  be  alfo 
different  in  different  diftances  from  the  earth  ?  Let  us,  therefore,  luppofe 
the  moving  body  C  to  be  urg’d  in  the  points  A,  B ,  D,  of  the  fpace  AH 
by  the  dead  forces,  which  the  ordinates  A  a,  Bb,  Dd  of  any  curve  adh, 
and  paffing  through  the  laid  points,  do  reprefen t.  Now  if  the  defcent  be¬ 
gins  again  in  A  from  a  ftate  of  reft,  the  living  force,  which  the  body 
defcending  thro’  the  fpace  AE  has  acquir’d  in  A,  is  nothing  other  than  the 
aggregate  of  all  the  ordinates  A  a,  Bb ,  Dd ,  Ee,  which  are  contain’d  in 
the  area  AaeE\  for,  it  folely  arifes  from  all  thefe  mutually  fucceeding  each 
other;  wherefore,  the  faid  area  A  a  e  E  denotes  the  living  force  of  the  body 
in  A,  acquir’d  by  the  defcent  thro’  A  E,  and  the  area  AahH  denotes  the 
living  force  of  the  fame  body  in  H\  wherefore,  the  living  force  in  E  is  to 
that  acquir’d  in  H,  as  the  area  AaeE  to  the  area  A  a  h  H,  as  the  ordi¬ 
nates  of  thefe  area’s  expound  the  weights  of  the  body  Cat  different  diftances 
from  the  earth. 

And  if  the  body  C  defcend  in  any  curve  A  E  H,  and  its  weights  at  diffe¬ 
rent  diftances  from  the  earth  be  expounded  by  the  ordinates  ap ,  b  q,  dr , 
&c.  of  the  curve prt,  the  force  of  the  body  acquir’d  in  E  by  its  defcent 
in  the  arch  A  E ,  will  be  ftill  to  the  force,  acquir’d  in  H  by  the  defcent  in 
the  ai  ch  AH,  as  the  area  apse  to  the  area  apt  H.  Let  the  body  come  from 
A  to  D,  and  let  us  confider  with  how  great  a  dead  force  it  is  there  urg’d 
along  the  tangent  D  G  of  the  curve  in  D,  when  its  gravity  or  weight  in  D 
k  expounded  by  the  ordinate  d  r  ;  for  that  purpofe,  let  us  fuppofe'the  arch 
AD  =  s,  the  abicifia  a  d  =  x  -,  the  ordinate  d r  —  g  ;  the  element  of  the 
arch,  or  Dm  —  ds,  the  element  of  the  abfeifla,  that  is,  nm  —  dx ;  let 
D  F  parallel  to  Ha  expound  the  gravity  of  the  body  C  in  D  ;  and  letting 
fall  irom  F  the  perpendicular  F  G  on  the  tangent  to  the  curve  DG,  and 
the  dead  force  D  A  will  be  refolv’d  into  the  lateral  forces  D  G  and  G  F-, 
the  latter  of  which  is  weaken’d  by  the  curve  along  which  the  body  pro¬ 
ceeds  •,  and  therefore,  deferves  no  regard  in  this  place;  but  the  former, 
namely .Z)G,  is  the  tangential  dead  force,  which  has  every  where  its 
effect,  in  legal d  nothing  other  reiifts  it  than  the  air  and  the  roughnefs  of 
the  curve:  But  we  now  lay  afide  thefe  external  impediments  to  motion,  as 
it  they  were  not.  Having  now  laid  down  all  thefe  things,  the  fimilar  triam 

glesDZ  Gand  D \mn  giveD  G— :  Let  us  multiply  this  into  the  ele¬ 
ment  of  the  curve  D  m  —  ds,  and  the  produft  g  d  x  will  denote  the  incre¬ 
ment  of  the  living  force,  which  acceded  to  the  body,  while  it  pafs’d  from 
one  extremity  D  of  the  element  D  m  to  its  other  extremity  m,  and  by 

fumma- 
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fummation,  the  living  force  in  D  or  m=.  the  fum  of  all  gdx ,  contain’d  in 
the  area  aprd:  Wherefore,  the  living  force  in  D  is  equal  this  area  aprd, 
and  the  living  force  in  H  —  the  area  apt  H.  Q.  E.  D. 

In  the  preceeding  article  we  for  facility’s  fake  fuppos’d  the  directions  The  argument  n 
D  F  of  the  bodies  to  be  parallel;  and  the  argument  is  of  equal  force,  if  fjecadl'taiu»s u 
thefe  directions  converge  to  any  centre;  for,  in  that  cafe  the  right  lines  A  a ,  j°"tvrec'.se  t0  als*’ 
Bb,Dd>  &c.  which  are  parallel  to  the  horizon,  will  now  run  into  circular, 
concentric  arches,  whofe  common  centre  is  that  point,  towards  which  the 
directions  of  the  bodies  converge. 

15.  How  evident  foever  the  preceeding  argument  may  be,  or  at  leaft  Anohjcaion  an. 
may  feem  to  me;  yet  we  mull  remove  an  objection,  which  may  cauie  a‘'LC 
difficulty  with  fome :  And  it  was  objected,  when  fir  ft  I  propos’d  this  ar¬ 
gument  in  a  meeting  of  the  Academy ,  that  in  like  manner  the  argument 
proves  the  living  force  of  any  body  fhould  be  expounded  by  the  produCt 
of  the  time  of  defcent  into  the  dead  force  of  gravity,  if  gravity  be  uniform, 
that  is,  be  every  where  the  fame  ;  and  in  that  cafe,  that  the  living  forces  of 
bodies  become  proportional  to  the  times,  in  which  they  acquire  thele 
forces,  if  the  bodies  are  of  equal  maffes ;  but  if  of  unequal  maftes,  that 
then  the  living  forces  would  be  in  the  compound  ratio  of  the  times  and 
maffes.  Let  LM,  L  N,  LO ,  L  P  and  L  4,  (  fig.  4. )  be  the  times  in  k  's'  * 
which  the  fpaces  AB,  AC ,  AD ,  A E  and  A H  ( fig.  1.)  are  run  over. 

Now  as  in  each  moment  of  time  apart  L,  M,  N,  O,  &c.  the  gravity  is 
uniform,  fo  that  it  may  be  expounded  by  the  equal,  right  lines  L  /,  Mm, 

JV»,  Off,  &c.  Why  may  not  with  equal  truth  the  fum  of  all  the  ordi¬ 
nates  LI,  Mm ,  &c.  contain’d  in  the  reCtangle  LlmM,  that  is,  this 
reCtangle  itfelf  expound  the  living  force,  acquir’d  by  a  body  at  the  end  of 
the  time  LP ,  as  it  was  expounded  by  the  reCtangle  AE  e  a  above  (fig.  1.) 
and  that  becaufe  this  reCtangle  is  the  locus  and  fum  of  all  the  A  a,  B  b,  C  c, 

&c.  contain’d  therein  ;  when  yet  LP  (  fig.  4. )  is  the  duration  of  the 

aCtion  of  gravity,  juft  as  A  E  (  fig.  1.)  is  the  fpace  of  defcent  in  the  fame 

time  ?  I  then  made  anfwer,  that  this  latter  way  of  arguing  could  not  take 

place  of  the  former,  in  regard  that  both  the  time  and  the  celerity  are  only 

modal  and  incompleat  entia,  but  that  the  fpace  run  over  by  the  defcent  is 

a  real  ens,  indicating  the  number  of  dead  forces  collected  together,  as  it 

were,  into  one  fum,  which  is  the  living  force:  I,  moreover,  added,  that  the 

defcending  body  is  in  a  different  ftate  in  different  points  of  the  time,  and 

that  not  only  the  mafs  of  the  body  C,  but  likewife  its  ftate,  or  motion,  is 

to  be  taken  into  the  confideration  along  with  the  agent  gravity  and  the 

fmall  time  of  aCtion,  which  I  fhow’d  as  follows :  Let  LO  =  /,  the  time  in  Demonftutbu* 

which  the  living  force  V  is  acquir’d,  O  P  ■=.  d  t,  the  element  of  this  time, 

as  «iE- is  the  element  of  the  acquir’d  force,  or  its  increment  during  the 

fmall  time  dt.  As  that  increment  of  the  living  force  d  V  arifes  from  the 

gravity  2  aCting  on  the  body  C,  which  body  may  now  have  the  celerity  u , 

■  p  '  Cc  c  2  anc* 
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and  the  mafs  M\  and  confequently  the  quantity  of  motion  Mu,  a  regard  j 
mu  ft  necefiarily  be  had  to  the  quantity  of  this  motion  ;  for,  in  this  ftate  in 
which  it  is  a  moving  body,  celerity  is  infeparabie  from  it ;  the  incre¬ 
ment,  therefore,  of  the  living  force  will  be  compounded  of  thefe  3, 
namely  £,  Mu,  and  dt\  and  therefore,  dV  will  neceffarily  be  equal  to 
gMudt ,  and  not,  as  is  commonly  fuppos’d,  dV  z=.gMdt ;  But  now 
u  d  t  =  d  s,  if  d  s  defign  the  element  of  the  fpace,  and  g  M  will  denote  the 
gravity  of  the  body  C;  if,  therefore,  we  would  adapt  the  formula  dV  — 
gMudt  to  fig.  i.  in  which  I  put  AD=:s,  DE  =  ds-,  and  any  ordinate 
Aa,Bb ,  &Cr  —  gM,  it  will  be  dV—DdeE-,  and  by  fummation, 
the  redtangle  AaeE ,  as  we  found  it  §  14.  from  which  it  appears,  that 
even  the  confideration  of  the  time  and  celerity  conduces  to  the  fame  mea-  1 
lure  of  the  living  forces  found  above,  providing  we  rightly  take  it 

16.  But  if  the  force  of  the  body  C,  acquir’d  in  the  time  L  P,  were  to 
be  expounded  by  the  redtangle  LPpl,  in  which  LI  or  Mm,  &c.  would 
reprelent  the  fimple  gravitation  or  dead  force  of  the  body  C,  and  the  rect¬ 
angle  P  Efqp  the  force  acquir’d  in  the  time  PÜ? .  thefe  fame  reCtangles 
Lp  and  P  q  would  Irkewife  reprefent  the  refiftences  the  body  C  would 
have  to  furmount  in  its  afcent  in  the  times  PL  and  QP,  in  regard  that  the 
afcent  of  the  body  is  contrary  to  the  continual  adtion  of  gravity;  andfhould 
gradually  be  extinguifh’d  :  Wherefore,  if  the  times  LP  and  P  i^were  equal, 
the  reCtangles  LPpl  and  PEfqp  will  be  equal;  and  confequently,  the 
refiftences  to  be  overcome  in  thofe  times.  Let  us  now  fee,  whether  and 
how  far  thefe  things  agree  with  the  rules  of  the  motion  of  bodies  falling  by 
gravity  ?  Let  the  body  C  fall  with  an  accelerated  motion  begun  in  A  from 
a  ftate  of  reft  through  the  fpace  A  E  (fig.  1.)  in  the  time  LP  (fig.  4.) 
and  through  the  fpace  AH  in  the  time  L^j,  wherefore,  if  carried  to  E  it 
change  its  motion  acquir’d  there  vertically  upwards,  it  will  arrive  by  its  i 
afcent  to  A,  and  no  higher,  on  account  of  the  refiftence  of  gravity :  As,  I 
therefore,  this  refiftence  (  by  hyp oth efts )  is  expounded  by  the  redtangle 
L  Ppl  (fig.  4.)  and  the  refiftence  of  the  fame  body,  afcending  from  H  to 
A,  is  expounded  by  the  redtangle  SfLlq,  fuppofing  L  P  and  P^( equal,  ; 
the  refiftences,  which  the  body  afcending  from  H  to  E,  and  afterward's  1 
.tom  E  to  A  undergoes,  mu  ft  be  likewife  equal :  But  if  the  time  of  afcent  ) 
through  HA  be  double  of  that  through  E A,  HA  will  be  quadruple  of 
E.A'l  and  confequently,  HE  will  be  triple  of  EA:  Wherefore,  the  times 
of  afcent-,  and  confequently,  the  refiftences  in  the  height  HE  as  3,  and  in 
the  height  E  A  as  1,  would  be  equal ;  but  this  cannot  happen,  but  that 
giavity  does  not  adt  uniformly  in  the  whole  length  ofr  both  fpaces,  but  by 
ftarts  and  difformly,  which  is  very  abfurd  and  contrary  to  the  receiv’d 
doanne  about  the  motion  of  heavy  bodies:  For,  this  doétrine  fuppofes, 
that  a  body,  m  all  the  points  of  the  fpace  it  runs  over,  or  in  which  it  af-  J 
eends, is  heavy  ;  but,  tobe  heavy  denotes  to  be  there  urg’d  by  fome  force,  | 

where 
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where  the  body  is  •,  and  confequently,  in  the  common  fyfiem  of  gravity, 
the  body  is  urg’d  by  gravity  in  every  point  of  the  fpace  it  is  found  in  ;  and 
that  not  only  in  the  more  common  fyftem  of  uniform  gravity,  but  likewife 
in  all  other  fyftems  that  can  be  devis’d;  for,  the  univerfal  do&rine  of  cen¬ 
tral  forces  involves  a  continual  adtion  in  all  the  points  of  the  fpace,  without 
which  action  this  doctrine,  now  univerfally  approv  d  of,  cannot^  confift. 

17.  It  is,  therefore,  made  out,  that  the  living  force,  acquire!  by  c^^of^ofies^aV 
body  in  E  (  fig.  1  and  2.  )  by  an  accelerated  defeent  from  A  to  E,  is  to  its  the  m*  into 
living  force,  acquir’d  in  H  by  the  defeent  from  A  to  H,  as  the  aiea  AE  ea  ^  velocity. 

to  the  area  AH  ha ,  but  not  as  the  area  LPpl  { fig.  4-)  5°  t^ie.  area  A 
fuppofing  that  LP  and  Jb^reprefent  the  times  of  delcent  in  the  ipaces 
A E  and  AH,  and  the  ordinates  LI,  Mm,  See.  reprefent  the  gravity  of 
the  bodies  :  From  which  it  fpontaneoufly  flows,  that  the  living  forces  of 
bodies  are  neceffarily  as  the  products  of  their  maffes  into  the  fquaies  of 
their  celerities ;  which  we  have  chiefly  undertaken  to  deduce  from  th~ 
theory  of  the  motion  of  heavy  bodies,  tho’  the  argument,  boriow  d  jiom 
the  colliflon  of  bodies  (  §  12,  1 3.  fupra)  feems  likewife  to  us  very  flrong 
and  beyond  all  exception.  [fo  be  continued .] 


Of  the  family  and  various  properties  of  Amber .  From  the  Elec- 
trologia  of  Nathan.  Sendelius,  An.  1728. 

Fr (inflated  from  the  Lat  in: 

IT  may  be  doubted  to  what  family  or  clafs,  whether  to  that  of  Ronesor 
bitumens,  ambers  are  to  be  refer’d,  authors  differ  fo  much  about  it  5 
for  you  may  find  iome  among  them,  who  clafs  them  with  bitumens, 
and  others  who  rather  make  them  a  kind  of  Rone :  Each  have  their  own 
realons,  and  as  they  feem  to  be  of  fome  weight,  they  have  given  a  handle 
to  others  to  fufpend  their  judgment :  And  hence  it  happen  d,  that  fome  of 
thefelaft  authors  have  refer’d  them  both  to  Rones  and  bitumens :  Among 
thefe  was  Mavirus ,  according  to  Hartmann %  and  Anfelmus  de  Booth  is  in  fome 
meafure  charg’d  with  the  fame  miRake;  not  to  mention  many  others, 

C^Amc!ng0thofc,  ^ho^efef  ambers'  to  the  genus  of  Hones  and  particularly 

to  that  of  : gems,  the  moR  celebrated  is  Hartmann,  who  in  this  had  many  «ng  fpyf  f 

followers.  As  to  his  arguments,  that  fulphurs  and  bitumens  are  ioluble  m  ftones  confidere 

oil,  but  amber  not  fo,  and  that  this  latter  exceeds  the  others  in  folidity, 

and  that  it  does  not  run  in  a  gentle  heat,  ÖV.  they  feem  not  to  be  of  any 

great  weight ;  for,  as  to  the  firR,  to  wit  the  folution  of  ambers  in  on, 

which  they  have  not  in  common  with  other  bitumens,  nothing  more  can 

a  Rift.  Succin.  Pruff.  lib.  II.  cap.  2.  f  9,  b  Vi*.  H ift.  fapid,  V  gemmar.  lib.  I.  cap,  1- 
p.  m,  12.  It.  cap.  6 21. 
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be  concluded  from  it  than  that  ambers  are  of  a  fomewhat  firmer  texture 
or  cohefion  than  other  bitumens :  And  who  can  deny,  that  ambers  may 
be  entirely  diffolv’d  in  oil  ?  as  I  myfelf  have  feen  it  done  by  an  ordinary 
heat  in  rape-feed  oil,  leaving  only  behind  thin  capfuU  not  unlike  honey¬ 
combs'.  But  fhould  I  allow,  that  fuch  amber  was  more  tender  or  friable, 
and  not  fufficiently  ripe,  yet  I  have  oblerv’d  elfewhere,  that  more  folid 
ambers  have  been  affeóted  by  boiling  d :  And  fuch  is  the  penetrating  force 
of  lintfeed  oil,  that  if  it  does  not  confume  or  entirely  diffolve  ambers,  at 
lead:  it  fo  deftroys  them,  that  they  retain  nothing  of  their  priftine  firm- 
nefs :  Whence  amber-turners  fhould  beware  of  the  adulteration  of  rape-feed 
oil  therewith, 

The  melting  of  That  the  melting  of  amber  cannot  be  entirely  denied  appears  by  expe- 
ambers  appears  rjment  Upon  applying  different  degrees  of  heat,  leffer  bits  of  amber 
.being  melted  may  be  made  to  run  into  a  larger  mals-,  and  this  is  confirm  d 
to  us  by  the  teltimonies  of  Kerckringius ,  Morhoof \  De  Boot  and  others, 
nay  of  Hartmann  himfelf  •,  and  tho’  the  amber  Ioles  fome  of  its  virtues, 
yet  this  operation  may  be  rightly  call’d  the  liquefaótion  of  amber :  Not  to 
mention  other  operations  deferib’d  elfewhere,6 1  fhall  at  prefent  only  name 
that  eafy  encheirefis ,  by  which  a  thin  piece  of  amber  being  heated  over  the 
flame  of  a  burning  candle  becomes  fo  foft,  as  to  be  manageable  at  pleafure 
nay,  may  receive  the  impreffion  of  a  feal  and  that  with  a  fmall  force.  As  to 
the  folidity  of  ambers  it  is  not  fo  confiderable,  as  that  they  may  be  refer’d 
to  the  clafs  or  family  of  ftones,  as  they  befides,  entirely  want  many  other, 
either  eflential  or  accidental  properties  of  the  latter.  I  own  there  is  a  great 
difference  obferv’d  between  bitumens :  From  purer  petrol  amber  and  am¬ 
bergris  do  concrete-,  from  grofs  and  black  petrol,  the  other  more  ignoble 
bitumens:  But  all  thefe  mult  be  faid  to  differ  rather  in  degree  of  mixeure 
than  nature,  according  to  Sturmius f ;  which  limitation  will  alfo  hold  of  the 
greater  or  leffer  folidity  and  hardnefs  of  different  bitumens  \  and  the  melting 
of  ftones  and  amber  is  different,  as  the  former  in  fluxing  yield  a  glafs  or 
calx  :  Whereas  on  the  contrary,  the  liquefaótion  of  amber  does  not  entirely 
deftroy,  but  only  on  account  of  the  flying  off  of  the  falts,  diflipated  by 
the  fire,  change  their  folidity  and  colour.  That  other  ftones  bum  as  well 
as  amber,  as  of  that  nature  efpecially  is  the  pyrites  ( for,  I  except  the 
agate  and  pit-coals,  which  are  not  referable  to  ftones )  the  reafon  is,  be- 
caufe  this  rtone  has  in  its  concretion  a  large  admixture  of  fulphur  and 
inflammable  matter,  which  after  it  is  burnt  out  leaves  the  ftone  porous 
and  exhaufted  of  its  inflammable  matter,  and  is  commonly  call’d  a 
:pumice-ftone :  But  that  the  pyrites  holds  much  fulphur  appears  by 
ftriking  it  with  a  fteel,  as  alfo  from  chemiftry,  whereby  true  fulphur  may 

be 

f  Vii.h CTA  Germanica,  Vol.  I.  p.  346.  An.  1742.  d  l.  c.  p.  348.  349. 

e  k.  c.  p.  347.  feqq.  f  Vid.  Phyfic.  conciliatrix  part.  SpecialifT.  Seit,  I  .cap,  1.  §  3.  p,  195. 
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be  obtain’d  from  it,  as  Dc  Boot  remarks  and  fhows  the  manner  of  the  pro- 
cefss.  Whence  it  is,  that  modem  Naturalifts  do  not  only  conjecture,  but 
folidly  demonftrate,  that  the  pumice-ftone  itfelfis  nothing  elfe  but  a  burnt 
ftone,  that  has  undergone  the  fire,  and  is  thrown  out  of  the  cavities  of 
mount  JEtna  and  Vefuvius.  And  if  all  the  phenomena  of  this  burning  (lone 
be  compar’d  with  amber,  they  will  agree  in  no  refpeót  *,  as  after  exhaufting 
and  burning  out  the  fulphur  of  the  pyrites  it  may  (till  remain  a  done : 

But  amber  on  the  contrary  is  entirely  confum’d  in  the  burning,  leaving  be- Amber  a  bin»* 
hind  no  trace  of  its  fubftance,  not  fo  much  as  earthy  or  Irony  particles : nics> 
Wherefore,  it  appears,  from  what  has  been  faid,  how  weak  the  arguments  are 
for  clafiing  amber  with  ftones  ;  and  that  it  is  rather  a  bitumen  appears  from 
its  origin.  Hartmann  himfel'f  allows,  that  amber  is  originally  foft,  and  that 
the  experience  of  people  of  credit  teftifies,  that  it  has  run  in  its  veins  like  a 
limpid  oil ;  and  that  the  workmen  in  cutting  it  have  fometimes  met  with 
fomething  of  a  liquid  or  oily  bitumen  :  And  as  amber  is  an  oil,  or  liquid 
bitumen  originally,  after  it  is  harden’d  and  has  attain’d  its  due  confidence, 
it  mud  dill  remain  a  bitumen  and  not  a  done,  the  materials  of  which  lad  are 
different,  as  clayey,  earthy,  faline  and  rocky.  Amber  may  be  diflblv’d, 
fbften’d,  bent,  melted,  fet  on  fire,  and  in  fine,  be  entirely  dedroy’d  by 
burning,  fo  that  all  of  it  fhall  evaporate:  From  all  which  phenomena  one 
mud  conclude,  that  a  done  is  entirely  different  from  a  bitumen. 

It  fhould  feem  furprifing,  what  fird  gave  rife  or  occafion  to  the  clafilng  The  occafion  of 
amber  among  dones,  and  efpecially  gems :  And  I  fhould  think,  that  it  kun'd  among 
proceeded  from  the  inconfiderate  appellation  of  the  ancients,  whereby  am- lton,s- 
ber  being  abufively,  rather  than  truly  and  properly,  called  a  gem,  becaufe  it 
counterfeited  a  fpecies  of  gem,  or  was  held  of  the  fame  rank  and  value 
with  gems,  the  error  has  been  handed  down  to  us.  Pliny  h  feems  to  con¬ 
firm  this,  when  he  fays,  that  in  his  time  amber  was  equally  valu’d  with 
gems  j  nay,  employ’d  in  adulterating  gems  1  •,  and  Martial  alio  calls  it  a 
gemk.  And  no  otherwife  did  the  fucceeding  authors  of  later  times, 
not  fo  much  from  any  certain  and  true  properties,  but  rather  from  fome 
agreement  in  colour,  call  amber,  a  gem,  as  it  feem’d  to  exprels  by  its 
colour,  a  chryfolite,  carbuncle,  hyacinth,  topaz  and  the  other  differences 
of  gems  h 

If  I  were  allow’d  to  give  a  definition  or  defcription  of-  amber,  it  would  Definition  of*» 
be  as  follows  i  namely,  that  amber' is  a  bitumen,  produced -in  Pruffia,  but 
ejpecially  in  the  bituminous  foil  of  the  coafl  of  Sudau  and  concreted  to  a  proper 
degree  of  hardnefs ,  emulating  a  gem  in  its  properties,  as  in  brightness ,  colour , 
fmell ,  its  force  of  attracting  light  bodies  or  its  electricity ,  and  in  its  medical 
* virtues  exceeding  all  gems  and  bitumens ,  nay  ambergris  itfelf. 

Among  ■ 

g  Vid.  hiilor.  lapid.  &  gemmar.  lib.  II.  cap.  190.  p.  m.  520.  k  Hilt.  Nat.  S7.  cap.  2. 

»  L.  c.  cap.  3<  k  Ltb.  IV.epigr.  51.  &  Lib.  VI.  epigr.  15.  1  Vid*  Boetius  de  Boet, 

fib.  II.  tap.  1.  p.m.  324. 
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Among  the  properties  ot  amber,  its  eleftricicy  is  the  grand  and  capi- 
tal  one  ;  and  among  all  electrical  bodies  this  is  more  peculiar  to  amber*,  a 
property  not  fo  well  known  and  free  of  all  doubts,  as  might,  indeed,  feem 
upon  a  tranfient  view;  for,  in  my  opinion,  there  are  difficulties  therein, 
which  I  now  defign  to  note,  and  if  poflible,  clear  up  and  remove  with  all 
imaginable  care ;  as  I  fhall  execute  this  talk  not  fo  much  by  bare  fpecula- 
lation,  as  rather  by  experiments  I  devis’d  tor  that  purpofe. 

I  prefuppofe  (in  order  briefly  to  form  a  common  conception  of  elec¬ 
tricity)  the  powers  of  attrition  and  friction  to  be  otherwife  well  known  in 
phyfics  *,  by  means  of  which  twofolid  bodies  nimbly  mov’d  may  be  brought 
to  heat,  as  is  not  only  evident  in  rubbing  two  pieces  of  green  wood,  as 
alio  in  waggons  and  other  carriages,  but  efpecially,  which  is  a  more  fur- 
priflnp-  experiment,  the  fame  thing  is  fhown  in  iion,  which  by  the  re¬ 
peated  blows  of  the  fmith  is  not  only  heated,  but  glows.  I  moreover 
prefuppofe  the  well  known  effects  of  heat  and  cold,  happening  either 
from  the  rarefaction  of  the  air  or  its  condenfation  *,  from  which  it  fponta- 
neoufly  follows,  in  what  manner  amber  may  not  only  be  heated  by  attrition 
againfl:  a  (tiff  piece  of  cloth,  or  other  the  like  body,  but  likewife  in  what 
manner  this  heat,  produced  in  amber,  makes  the  air  in  its  atmofphere 
more  rare,  and  afterwards  how  by  the  preflure  of  a  heavier  and  denfer  air 
light  bodies  in  its  way  are  at  the  fame  time  attracted  by  it,  which  effeCt, 
according  to  the  opinion  of  the  greater  number  of  authors  fliould  be  rather 
call’d  a  pulfion  than  attraction."1 

ac*  This  is  the  genuine  and  common  theory  of  eleCtricity,  to  which  almoft 
a«  all,  at  leaft  moft  naturalifls,  give  in:  But  that  it  is  infufficient,  and  that 
f  this  phenomenon  of  eleCtricity  cannot  be  determin’d  in  this  manner  alone, 
more  than  one  reafon  feems  to  perfuade  *,  for,  fuppofing  this  hypothecs 
to  {land  good,  doubtlefs,  many,  nay  all  heated  bodies  fhould  have  this 
eleCtric  force ;  and  other  learned  men,  upon  more  accurately  examining 
the  matter,  were  alio  well  appriz’d  of  this,  and  hence  devis’d  various  rea- 
lons  of  this  phenomenon ,  which  we  fhall  note  and  produce  up  and  down, 
after  firft  premifing  the  experiments  I  myfelf  made  :  In  the  mean  time, 
however,  let  this  one  experiment  of  Mr.  Boyle’ s  iuffice  for  overturning  the 
above-mention’ d  theory  *,  who,  being  about  to  examine,  whether  the  mo¬ 
tion  of  the  excited  air  had  any  effeCt  on  the  attractions  produced  by  am¬ 
ber,  fet  about  with  much  apparatus  a  very  difficult  experiment  by  including 
an  animated  particle  of  amber,  heated  by  friction,  and  for  a  long  time 
retaining  its  eleCtric  virtue,  into  an  exhaufted  receiver,  in  fo  artful  a  man¬ 
ner,  as  to  (land  near  a  piece  of  ftraw  *,  and  in  the  experiment  he  obferv’d, 
that  by  the  flighted:  touch  the  amber  took  up  the  light  body,  nay  and 
repeating  the  experiment  it  rais’d  it  up  without  any  contaCt,  that  is,  at¬ 
tracted  it'1.  But  I  proceed  to  my  own  experiments:  I 

m  Fid,  Sturm,  phyf.  conciliat.  Part.  Specialifl'.  Sed.  i.  cap .  i.  §  7.  /.  198. 
u  Boyk'a  obfeivations  on  the  original  of  qualities 
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I  had  at  hand  a  vigorous  and  well  polifh’d  glebe  of  amber,  which  I  con-  The  Autw. 
.ftantly  us’d  in  all  my  experiments,  left  any  unlook’d  for  effed,  caus’d  by  ï. 

different  glebes,  fhould  miQead  the  experimentor  ;  this  glebe,  when  heated 
by  attrition  on  the  palm  of  my  hand,  I  obferv’d  readily  to  attrad  flips  of 
paper  laid  on  the  table :  Pouring  fome  drops  of  oil  of  almonds  on  my 
.palm,  I  again  rubb’d  the  glebe  to  the  fame  degree  of  heat,  but  upon 
applying  the  glebe  to  the  faid  flips,  its  priftine  effed  of  attradion  ceas’d  ; 
and  again  fhifting  the  experiment,  and  drenching  the  flips  in  the  oil  and 
approaching  the  glebe  when  heated  without  oil,  I  obferv’d  all  of  them  to 
be  attraded. 

I  chofe  another  method,  calling  in  to  my  afliftance  a  coal-fire,  becaufe  E*pe,imtntI1, 
the  effed  of  eledricity  by  any  heat,  even  without  attrition,  is  promoted  ; 
and  therefore,  approaching  the  glebe  heated  over  the  coals  to  the  flips, 
more  than  once  I  obferv’d  it  take  them  up,  namely  while  the  heat  lafted, 
which  in  this  manner  is  longer  conferv’d  than  by  fridion  alone  ;  and  fliift- 
ing  the  experiment,  becaufe  there  flood  a  burning  candle  hard  by,  I  caus’d 
heat  the  glebe  over  its  flame :  But  my  furprife  was  great,  when  I  obferv’d 
no  attradion  of  the  flips  thereto :  W  hereas  at  the  fides  of  the  glebe,  where 
the  fmoke  of  the  flame  had  not  reach’d,  they  were  taken  up.  As  I  was 
refleding  on  this  phenomenons  I  by  chance  happen’d  to  wipe  the  glebe, 
after  which  it  again  readily  attraded,  tho’  it  was  excited  by  no  .new  heat 
than  only  what  it  had  before. 

It  happen’d  at  the  fame  time,  as  I  was  employ’d  in  making  thefe  ex- 
periments,  that  another  phenomenon ,  hitherto  new  to  me,  offer’d  itfelf, 
when  I  caus’d  the  fmoke  of  an  extinguifh’d  wax-candle,  which  I  chofe  on  Experiment  hi. 
account  of  the  lefs  flench,  to  be  attraded  by  the  eledrical  glebe.  This 
experiment  was  in  fome  refped  known  to  me,  and  was  firft  hinted  at,  out 
of  curiofity,  as  far  as  I  know,  by  the  ingenious  Mr.  Boyle °;  but  I  find  it  ob¬ 
ferv’d  neither  by  him  nor  by  any  other  author,  that  that  fmoke  is  once  only 
attraded,  and  that  after  that  firft  attradion  the  virtue  of  the  amber  em¬ 
ploy’d  is  loft  •,  an  obfervation  which  was,  doublefs,  omitted  by  thefe  au¬ 
thors,  or  not  attended  to  by  them,  becaufe  probably  they  thought  it  enough, 
that  they  had  feen  the  fame  effed  once,  and  noted  the  force  of  eledricity 
even  in  this  attraded  body.  To  be  fliort,  any  one  will  fee,  that  the 
fmoke,  once  attraded  by  the  eledrical  glebe,  is  not  farther  attraded, 
but  afterwards  afcends  diredly  upwards,  whether  the  eledrical  glebe  be 
applied  without  intermiffion  to  the  afcending  fmoke,  or  after  fome  time 
be  applied  thereto  again :  But  if  the  fmoke,  once  deriv’d  into  the  glebe  of 
amber,  be  diredly  wip’d  off,  its  priftine  eledrical  virtue  will  in  an  agreea¬ 
ble  manner  return,  and  continue  for  three  or  four  times,  if  the  glebe  while 
dill  hot  be  fo  often  carefully  wip’d:  I  fay  this  muft  be  done  carefully,  left 
inftead  of  wiping  you  rub  too  hard,  which  alone  might  be  a  kind  of  fric- 
Vol.  I.  D<U  tion: 
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tion :  Befides,  whoever  would  accurately  make  the  experiment,  muft  firft 
take  care  to  heat  the  attracting  glebe  either  over  a  burning  candle,  or  even 
burning  coals  ;  for,  thus  the  heat  is  both  conferv’d  longer  in  the  glebe  and 
the  reiteration  of  the  electricity  at  different  intervals  is  a  curious  phenomenon. 

Expriment.  IV.  That  any  wet  deriv’d  to  the  glebe  now  excited  by  friction  and  difpos’d 
to  attraction,  or  that  the  bare  breath  hinders  its  attractive  force,  has,  pro¬ 
bably,  been  very  well  known  and  experienced  by  others ;  and,  if  I  miftake 
not,  afcrib’d  to  a  falle  caule,  as  if  by  this  adventitious  wet  the  glebe  re¬ 
mitted  of  its  heat.  Upon  repeating  this  experiment,  indeed,  I  feveral 
times  obferv’d,  that  breathing  upon  it  did  fometimes  no  hurt  to  the  at¬ 
tracting  glebe,  and  fometimes  really  check  its  attractive  force  ;  and  in 
what  this  difference  may  confift  will  be  no  difficult  matter  to  divine,  as  it 
is  to  be  fought  for  both  from  the  degree  of  heat  in  the  attracting  glebe ; 
namely,  as  that  heat  can  diffipate  or  not  the  vapours  of  the  moift  breath, 
and  from  a  longer  or  fhorter  time  interpos’d  between  the  aft  of  attraction  ; 
for,  it  happen’d  that  a  glebe,  which  this  moment  attracted  not,  as  foon  as 
it  receiv’d  the  breath,  would  the  next  fucceeding  moment  fuccefsfully 
attract;  namely,  as  that  vapour  was  difcufs’d  by  the  heat  of  the  glebe, 
both  the  prefence  and  the  going  off  of  the  vapour  being  manifeft  to  the 
eye-,  to  wit,  as  the  glebe  offer’d  itfelf  to  my  view,  either  overeat  with 
obfeurity,  or  confpicuous  in  its  fmoothnefs  and  politure. 

Conclufïonj.  What  all  thefe  experiments  may  teach  feems,  probably,  evident  even 
without  my  hinting  it ;  for,  they  very  manifeftly  confirm,  that  eßuvia 
proceed  from  the  body  of  the  amber :  In  regard,  that  even  by  a  tranfient 
view  we  obferve,  that  the  pores  of  the  amber,  when  obftrufted  by  any 
matter,  retrain  their  electrical  force,  but  that  when  unlock’d  and  open’d, 
they  again  exert  their  electricity. 

The  afferent  '  Among  all  the  matters  _  that  block  up  the  pores  of  amber,  and  confe- 

circumftances  quently,  retrain  its  electrical  eßuvia ,  oil  is  the  groffet:  And  as  the  pheno- 

?SdracntI'M^  exPeriment  were  n°t  always  the  fame,  it  will  not  be  entirely 

dilagreeable  nor  perhaps  ufelefs  to  relate  them  here.  I  faid  above,  that  I 
us’d  oil  of  almonds  in  making  the  firft  experiment,  but  it  was  fomewhat 
tale,  fo  as  to  twinge  my  ear;  and  it  gave  me  the  hint,  whether  the  fame 
obfti uftion  or  the  pores  of  the  amber  would  happen  with  other  more  fluid 
oils.  I  had  at  hand  ( I  relate  the  procefs  in  the  lame  order  I  treated  it) 
neat-foot  oil  almot  a  year  old,  and  befides,  limpid  and  clear  like  thinner 
oil,  by  digeting  in  a  window  in  the  fun,  and  proceeding  with  this  in  the 
fame  manner,,  as  with  that  oi  oil  or  almonds,  the  event  was  not  entirely 
alike,  in  regard  the  anointing  with  this  oil  upon  the  amber-Mebe  or  the 
rubbing  it  therewith,  gave  no  check  at  all  to  the  attraftion°:  Surpris’d, 
therefore,  at  the  event ;  and  now  more  than  ever  making  the  vifeidity  of 
the  oil  or  almonds  to  be  in  fault,  I  employ’d  other  fats  and  oils  in  the  ex¬ 
periment.  The  effect  of  pig  s-lard  was  the  fame  with  that  of  oil  of  almonds, 

which  . 
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which  was  not  to  be  wonder’d  at,  as  it  was  equally  ftale  and  vifcid  :  It, 
therefore,  remain  d  to  *tpply  the  lubtiler  and  diftill’d  oils  in  the  proceis  ; 
yet  all  of  thefe,  tho’  very  pure  and  frefh,  as  oil  of  mint,  marjoram,  thyme 
and  lavender*  when  rubb’d  on  the  amber,  depriv’d  it  of  its  attraction,  with¬ 
out  any,  nay  not  the  leaft  act  of  eledricity  appearing:  As,  therefore  from 
thefe  experiments  it  fufficiently  appears,  that  almoft  all  oils  and  fats’  com¬ 
municated  to  amber  in  rubbing,  reftrain  its  eleCtrical  force,  the  reafon  re¬ 
mains  to  be  difcover’d,  why  neat-foot  oil,  applied  for  this  purpofe,  pre¬ 
fer  ves  its  eleCtricity  entire  ?  The  folution  of  which  will  not  at  this  time 
give  me  any  anxiety  *,  for,  there  are  many  other  experiments  that  might 
and  ought  to  be  made*,  and  there  are  alfo  various  circumftances,  which 
vary  this  experiment,  in  regard  that  that  very  neat-foot  oil  above-men¬ 
tion  d,  when  a  year  old,  equally  hinder’d  the  attracting  force  of  the 
amber:  Whereas  on  the  contrary,  the  frefher  fort,  prepar’d  for  this  end, 
and  rubb’d  on  a  glebe,  did  in  no  manner  reftrain  its  attraction.  Whence, 
whether  the  greater  vifcidity  and  tenacioufnefs  of  this  oil,  or  its  acrimony, 
be  in  fault,  which  promotes  more  the  obftruCtion  of  the  pores  of  amber, 

I  leave  to  the  judgment  of  others. 

That  the  fteam  receiv’d  from  a  burning  candle  and  deriv’d  into  a  Why  fmoke  re^ 
glebe  of  amber,  but  efpecially,  that  that  fluid  aggregate  we  call  fmoke, ftrains  attraaio,,‘ 
when  it  is  once  attracted,  does  reftrain  the  farther  attraction  of  the  amber, 
is  above  all  others  a  furprifing  phenomenon  \  for,  the  anointing  a  glebe  with 
oil  and  the  rubbing  it  therewith,  feems  evidently  to  change  its  former  po- 
lifh’d  appearance*,  fo’  that  we  may  obferve  by  the  eye  the  outlets  of  the 
effluvia  Hopp’d  and  block’d  up  :  But  by  the  fteam  or  fmoke  of  a  burning 
candle,  receiv’d  only  once  on  the  glebe,  its  appearance  is  in  no  manner 
chang’d  *,  and  yet  we  muft  neceflarily  conclude  from  the  effect  already 
mention’d,  that  the  very  fubtile  pores  of  the  amber  are  block’d  up  by  the 
matter  of  the  no  lefs  fubtile  fmoke. 

We  have  in  like  manner  remark’d,  that  wet  alone  or  breathing  on  the  The  reafon oi the 
glebe  does,  by  the  experiment  above  alledged,  reftrain  eleCtricity  :  Where-  {SwSjwh" 
fore,  we  may  fee,  that  a  watery  matter,  or  at  lealt  a  very  fubtile  watery  ^itttcj^hcat  and 
vapour  may  obftruCt  the  effluvia  proceeding  from  the  amber.  But  it  will 
here  feem  curious  to  the  experimentor,  that  the  glebe,  rubb’d  to  a  heat, 
and  charg’d  with  the  moift,  nay  the  warm  breath  of  the  mouth,  does  not 
immediately  attraft,  as  foon  as  it  is  applied  more  nearly  to  the  light  bodies 
to  be  attraCled,  but  in  fome  fmall  time  after  fnatches  them  to  itfelf  *,  the 
reafon  of  which  phenomenon  is  this,  namely,  that  the  internal  heat  of  the 
glebe  could  not  direCtly  at  firft  refill  the  vapour  flowing  to  it,  but  in  fome 
time  after,  this  vapour  being  diftipated,  the  amber  exerts  its  power  of  at¬ 
traction:  Whence,  whoever  would  fet  about  this  experiment  with  greater 
accuracy  will  chufe  the  winter  as  the  propereft  feafon,  in  regard  that  then 
the  vaporous  humour  deriv’d  into  the  hot  glebe  is  evidently  condens’d  and 
•  •  D  d  d  2  collected 
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collected  by  the  external,  ambient,  cold  air,  and  alfo  foon  after  diffipated 
by  the  heat,  the  glebe,  which  was  before  feen  as  overcaft  with  a  watery 
vapour,  in  the  mean  time  acquiring  a  certain  politure  and  fplendor :  All 
which  as  I  revolv’d  with  myfelf,  there  came  into  my  mind  a  queftion  for¬ 
merly  propos’d  in  the  Philofophical  cTranfaCiionsv  \  viz.  'whether  the  electrical 
virtue  of  amber,  and  the  directive  virtue  of  the  magnet  are  fubjeCi  to  any  alte¬ 
ration  by  an  intenfe  cold ?  And  Kir  eher,  is  of  opinion,  that  elettricity 
is  diminiffi’d  in  thick,  foggy  weather.  The  apprehenfion  of  thefe 
authors,  indeed,  however  groundlefs,  even  according  to  Hartmann yet 
the  circumftances  juft  now  mentioned  and  more  accurately  obferv’d  in' 
this  experiment,  according  as  it  is  made  in  winter  or  fummer,  might  in  fo 
far  fhow  fome  different  effect;  nay  I  doubt  not,  but  am  rather  perfuaded 
from  experience,  that  the  heat,  amber  acquires  by  friction,  is  fooner  loft 
in  winter  by  means  of  the  cold,  as  is  alfo  the  electricity,  which  I  fhall 
fhow  below  to  be  continued  in  the  fummer  or  in  a  warm  ftove  in  various 
manners. 

What  firm  and  unfhaken  doctrine  may  be  drawn  from  the  above-men¬ 
tioned  experiments  and  their  reafons  is  obvious ;  namely,  that  electricity  is 
perform’d  by  fubftantial  emanations  from  the  attracting  body,  and  in  a 
mechanical  manner  •,  for,  if  it  were  the  effect  of  a  mere  quality,  and  fhould 
it  be  call’d  bare  pulfion  from  a  heavier  to  a  rarified  air,  the  rubbing  of  the 
bodies  juft  now  mentioned  upon  it,  by  which  the  heat  of  the  amber  glebe  is 
neither  loft  nor  impair’d,  would  be  no  impediment  at  all  thereto  :  Not  to 
mention  theteftimony  of  the  fen  fes  and  of  the  odour  only,  which  amber  yields 
upon  friction.  From  the  agreement  of  this  with  other  reafons  is  inferr’d, 
that  effluvia  proceed  from  amber,  and  that  by  means  thereof  its  electric 
virtue  is  exerted. 

3?*".,aS"nhSr  fh0’  we  have  fhown  that  effluvia  proceed  from  electric  bodies,  it  remains 
aTidrn’  o?Vhct°  ^10W  whether  and  in  what  manner  they  act  in  attraction,  and  what  that 
nkms  about  it?F'  mechanical  manner  is?  in  demonftrating  which  almoft  all  naturalifts  are 
greatly  employed. 

I  have  cited  above  the  opinion  of  thofe  who  aferibe  the  pulfion  of  light 
bodies  towards  a  heated  electric  body  to  a  heavier  air,  and  make  this  the 
bare  caufe  of  attraction-,  but  as  this. is  infufficient,  for  the  reafons  there 
alledged,  to  account  for  it,  I  fhall  next  adduce  the  opinion  of  fuch  as 
hold,  that  that  effect  is  owing  to  the  air,  and  yet  at  the  fame  time  admit 
of  effluvia  proceeding  from  amber,  fo  that  the  faid  attraction  is  perform’d 
both  by  the  air  and  the  effluvia  in  conjunction. 

But  neither  thus  is  every  difficulty  remov’d,  as  they  alfo  differ  in  def¬ 
ending  that  mechanical  motion  and  the  manner  thereof,  by  means  of  which 
motion  the  effluvia ,  proceeding  from  the  electric  body,  do  by  the  pulfion 
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of  the  air  return  to  the  fame  body  and  carry  back  with  them  whatever 
they  meet  in  their  way  ;  for,  fome  imagine  a  vortex  in  the  ftruggle  of  the' 
effluvia  iffuing  out  from  the  electric  body,  and  returning  again  thereto  by 
the  prefifure  or  refiftence  of  the  more  remote  air  :  Which  opinion  feems  to 
give  fome  fatisfaction,  indeed,  in  this  infenfible  affection,  becaufe  the  attrac¬ 
tion  of  light  bodies,  put  into  commotion  at  the  fame  time  by  that  vortex , 
may  in  fome  meafure  be  more  eafily  conceiv’d. 

Others  would  feek  for  that  mechanical  operation  in  the  effluvia  them-  Gaflhndi't  opi- 
fblves  proceeding  from  the  eleCtric  body,  and  with  Gajfendi  conceive  them  mon’ 
as  emitted  in  various  directions,  and  interfering  each  other,  fo  as  by  this 
interfe&ion  more  firmly  to  lay  hold  on,  and  carry  back  with  them  the 
lighter  bodies. 

Others  conceive  the  ffluvia  more  clofely  adhering  to  each  other,  asat^f  c*««’  °p*' 
the  fame  time  in  their  return  to  lay  hold  on  the  minute  bodies  they  meet 
with  in  their  way  •,  and  fuch  by  a  great  many  will  be  held  to  be  unCluous 
bodies,  which  by  their  unCluofity  will  infinuate  into  other  bodies  and  their 
pores,  and  being  entangled  with  them,  will  likewife  at  the  fame  time  carry 
them  back  with  themfelves:  And  this  operation  they  explain  in  the  manner, 

*  we  fee  drops  of  melted  fat  hanging  by  a  flick;  that  by  a  gentle  fhake, 

4  one  part  thereof  adhering  to  the  flick,  the  other  may  recede  fome  dif- 

*  tance  from  it  and  immediately  return  again,  and  carry  along  with  it 

*  motes  and  other  minute  bodies  it  meets  withf\ 

Thefe  are  the  words  of  the  acute  Des  Cartes ,  who,  as  he  denies  not  this 
caufe  of  attra&ion,  juft  now  explain’d,  to  take  place  in  fome  bodies,  yet 
not  in  all,  being  principally  induced  by  the  example  of  glafs,  a  body 
equally  eleCtrical ;  in  which,  indeed,  he  could  not  imagine  to  himfelf 
any  effluvia  from  its  nature  as  he  defcrib’d  it:  Affigning,  therefore,  a  dif¬ 
ferent  caufe  of  eleClricity  in  this  body,  and  which  he  afterwards  applies  to 
many  others,  he  thinks  it  happens  by  the  intervention  of  fome  particles 
like  figur’d  fafcioU,  arifing  from  the  lubtile  matter  lodging  in  the  pores 
and  fiftures  of  the  glafs.  That  Des  Cartes's  opinion  may  the  more  accu¬ 
rately  appear  from  the  nature  and  generation  of  glafs,  which  he  had  def¬ 
crib’d  in  another  place1,  he  gathers,  that  befides  the  larger  intervals 
every  where  pervious  to  the  globules  of  the  fecond  element,  there  are  alfo  , 
found  many  oblong  rimula  between  its  particles,  much  more  narrow  and 
giving  not  fo  free  a  paflage  to  thefe  globuies,  as  to  the  matter  of  the  firft 
element  alone  :  Hence  he  imagines,  that  this  matter  of  the  firft  element,  , 
being  accuftom’d  to  put  on  the  figures  of  all  the  meatus ’  into  which  it 
enters,  by  palling  thro’  thofe  rimula,  is  form’d  into  certain  thin,  broad  and 
oblong fafciola,  as  it  were;  which  lodge  in  them  as  they  find  not  the  like 
rimula  in  the  circumjacent  air,  or  at  leaft  recede  not  much  from  the  glafs,  but 

with  a  certain  circular  motion  about  its  convoluted  particles  flow  from  one 
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rimula  to  another.  Now,  therefore,  as  the  glafs  is  pretty  ftrongly  rubbed 
fo  as  tobe  heated  a  little,  he  fancies  thefe  fafciola  to  be  forced  out  by  this 
motion,  and  to  be  drlpers’d  thro’  the  adjoining  air,  and  to  enter  the 
meatus' s  of  the  neighbouring  bodies  ;  but  again  return  to  the  glafs  with 
minuter  bodies  carried  along  by  them  and  entangled  therein;  becaufe  they 
had  not  fo  eafy  a  pafiage  into  thefe  foreign  meatus's. 

This  thought  of  Des  Cartes'  is  curious;  and  as  I  view  it  more  clofely,  1 
muft  repeat  the  words  of  Du  Hamel u,  on  Des  Cartes'  ingenious  account  of 
the  ftriated  particles  of  the  magnet;  ‘  it  feems  to  be  equally  arbitrary,  did 
4  it  not  fo  well  agree  to  the  -phenomena  themfelves,  that  fcarce  any  thing 
£  more  to  the  purpofe  can  be  devis’d.’  Yet  there  are  fome  things  to  be 
oppos’d  to  this  account;  and  firft  he  feems  to  have  devis’d  this  hypothefis 
of  electricity  for  this  end,  and  which  he  himfelf  owns,  becaufe  glafs,  which 
is  otherwife  an  eleCtrical  body,  was  thought  by  him  to  be  unfit  for  emitt¬ 
ing  effluvia.  Again  he  himfelf  is  in  doubt,  whether  this  his  hypothefis 
fhall  take  place  in  all  electrical  bodies  or  no  :  Nay,  he  admits,  that  the  other 
caule  of  attraction,  juft  now  explained,  may  take  place  in  fome  other 
bodies.  In  fine,  he  could  learn  nothing  by  his  own  experience  with  ref- 
peCt  to  amber,  not  having  examin’d,  as  he  ingenuoufly  owns,  its  nature 
and  other  properties.  Mr.  Boyle  obferves,  that  Des  Cartes  is  miftaken  in 
judging  glafs  to  be  lefs  fit  for  emitting  effluvia ,  as  glafs  mutually  rubb’d 
together  is  not  only  obferv’d  to  emit  effluvia,  but  thofe  of  a  difagreeable 
^  ftench,  with  whom  agree  other  authors  of  note  and  learnings 
putting  the  man-  ^  To  ni  thefe  experiments  and  reafons  fome  ligiit  feems  to  be  thrown  on 
t,he  mechanical  manner  of  ele<a:ricity  j  namely,  that  it  happens  by  an  un- 
doubted  emiffion  of  effluvia,  either  oleous  or  lpirituous.  It  is  difficult,  I  own 
to  put  it  in  iuch  a  light,  as  that  no  doubt  fliall  remain  behind,  tho’  we  are 
previoufly  acquainted  with  the  defeCls  of  the  opinions  of  others.  Nothing: 
can  be  difeover  d  here  by  tue  eye,  as  this  affeCtion  or  quality,  we  are  fpeak- 
mgot,  is  by  naturalifts  reckon’d  among  the  inlenftble  qualities  of  bodies,  and 
not  aCting  on  our  fenfes,  but  cognofcible  only  by  reafon  from  its  effeCts. 

In  the  mean  time  he  that  is  not  fatisfied  with  what  has  been  juft  now 
laid,  and  who  cannot  conceive  the  nifus  or  virtue  of  the  returning  effluvia. 
and  which  lias  often  been  a  difficulty  with  myfelf,  fuch  a  one,  that  I  may 
be  fhort,  may  feek  .or  the  emiffion  and  retraClion  of  the  effluvia  in  their 
very  nature,  namely,  ‘  that  they  are  hamous  or  hook’d,  or  of  any  other 
‘  figure  fit  for  cohefion  ;  and  that,  therefore,  they  may  be  protraCted  and 
‘  f  r  contraaed  like  thongs  of  leather.’  Thefe  are  Mr.  Boyle' s  words 
anc  his  method  of  explication*.  An  opinion,  than  which  I  have  found 
none  more  fatisfymg  and  which  I  would  more  recommend  to  the  reader 
As  to  the  opinion  of  the  moderns  it  falls  in  with  Du  Hamel's ,  who  proves, 
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that  eledricity  is  perform’d  by  tenfion,  and  this  feems  to  coincide  with 
Boyle's  notion. 

Now  remains  to  enquire  what  bodies  are  attraded  by  amber,  in  regard  iviut  ml 
that  fome  maintain,  that  eledricity  is  perform’d  by  a  certain  kind  of  fym- attraftcd  by 
pathy,  and  that,  therefore,  certain  determinate  bodies  only  are  attradled,  ber 
as  iron  is  by  the  loadftone  ?  But  it  may  be  fufficient  to  fay,  that  all  bodies 
promifcuoufly  are  attracted  by  amber,  provided  there  be  a  due  proportion 
between  the  agent  and  patient,  and  the  bodies  fo  light,  that  they  may  be 
attradled  by  the  weak  attradive  force  of  amber:  Hence  learned  men  have 
obferv’d  different  bodies  to  be  attradled,  and  their  experiments  I  have 
with  pleafure  repeated  over  and  over  again  ;  for,  befides  draws  and  flips  of 
paper  (the  common  fubjedts  of  this  attradfion)  any  herbs,  not  only  fuch  as 
are  dry,  but  even  the  frefh,  are  attradled,  tho’  with  a  more  or  lefs  flrono- 
degree  of  attradlion.  The  illuftrious  Mr.  Boyle  has  obferv’d  fand  and  nu- 
neral  dufls,  provided  they  are  pretty  light,  to  be  rais’d  thereby  •,  fpirit  of 
wine  is  alio  attradled,  and  the  fmoke  of  an  extinguifh’d  taper,  firll  obferv’d 
by  Mr.  Boyle ,  and  of  which  we  have  treated  above  y,  is  alio  attradled : 

Nor  is  the  powder  of  amber  itfelf,  nor  its  tender  lamella ,  without  this  at¬ 
tradlion.  As  to  bodies  drench’d  in  oil,  fuch  are  alio  attradled,  provided 
they  are  fo  difpos’d,  that  a  free  fpace  be  left  for  the  eledrical  effluvia  to 
encompafs  thefe  bodies,  and  that  thefe  latter  do  not  flick  too  clofe  to  the 
table  on  which  they  are  laid.  In  what  manner  a  piece  of  amber,  hung  by  a 
thread,  upon  applying  another  piece,  approaches  thereto,  Kir  eher  has  for¬ 
merly  obferv’d;  and  in  what  manner  a  drop  of  water  at  reft  is  almoft  rais’d 
into  a  froth  and  deriv’d  into  the  body  of  the  amber,  Hartmann  has  fhownz„ 

And  I  myfelf  fetting  about  this  lafl  experiment  and  fprinkling  with  a  fine 
dufl  fome  drops  of  water  on  a  table,  I  feveral  times  obferv’d  the  water 
fprinkled  with  the  dufl  approaching  to  the  amber,  and  without  this  dufl 
the  approach  of  the  water  alone  could  not,  indeed,  be  fo  evidently  ob¬ 
ferv’d,  elpecially  if  I  had  not  a-new  heated  the  amber.  The  fame  fre¬ 
quent  attradion  happen’d  with  expanded  cob-webs,  and  only  once  rubbing 
the  amber ;  nay,  after  the  amber  was  cool’d,  the  approach  of  the  cob-web 
thereto  happen’d  very  frequently,  and  that  in  a  furprifing  manner:  And 
the  fame  attradion  was  repeatedly  obferv’d  in  a  hair  of  the  head.  All 
which  experiments  exadly  agree  with  thofe  made  by  the  illuftrious 
Mr.  Boyle a,  but  efpecially  with  one,  namely,  when  with  a  piece  of  amber, 
fcarce  as  big  as  a  pea,  but  highly  attradive,  he  mov’d  up  and  down  a 
pois’d  flee!  needle,  for  about  three  minutes,  after  he  had  done  rubbing 
the  attrading  body. 

After  thefe  experiments  I  thought  proper  to  enquire,  whether  living  Whether inftfts  • 
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was  on  thofe  moths  I  often  happen  to  meet  with  in  books.  It  is  an  animal 
of  the  bignefs  of  the  fmalleft  loufe,  very  nimble,  and  fo  tender  as  to  be 
crulh’d  by  the  leaft  touch.  Upon  applying  larger  pieces  of  amber,  I  al¬ 
ways  obfcrv’d,  that  the  animal  would  fix  and  fallen  ltfelf,  and  begin  again 
to  run,  when  either  the  eleótrical  force  was  fpent,  or  the  amber  remov  d. 
Upon  which  I  began  to  think  with  myfelf,  that  this  animal  fatten’d  itfelf 
with  its  feet,  and°ftuck  its  claws  in  the  pores  of  the  paper  or  table  on 
which  it  was  i  But  making  a  wound  in  its  body,  fo  thai.  it  could  no  longer 
run,  nor  ftand  on  its  feet,  and  then  applying  the  amber,  it  was  attra&ed  by 
it.  Upon  cutting  off  the  head  of  a  common  fly,  tho’  it  continu’d  alive, 
yet  fo  as  to  walk  flower,  its  wings  only  were  attraded  by  the  amber,  the 
animal  firmly  fattening  with  its  feet  on  the  paper  on  which  I  laid  it :  I, 
therefore,  bethought  myfelf  to  fnip  off  all  its  feet  with  a  pair  of  fciffars  ; 
upon  which  the  animal  was  entirely  attraded  to  the  amber.  I  made  the 
fame  experiments  on  fmall  beetles,  as  alfo  on  gnats,  fleas  and  lice,  and 
with  the  lame  fuccefs:  And  I  concluded,  that  the  reafon  why  others  mif- 
carried  in  their  experiments  was,  that  they  negleded  the  above  precautions. 

From  what  has  been  faid,  we  may  be  able  to  refolve  the  following 
queries*,  why  the  attrading  glebe  Ihould  be  lmooth  and  polilh’d  ?  Why 
impure  ambers,  and  fuch  as  are  deftitute  of  a  proper  degree  of  confluence, 
cannot  attract  ?  As  to  the  firft,  any  one  will  eafily  allow,  that  the  effluvia 
cannot  penetrate  thro’  cortical  or  coated  ambers,  efpecially  fuch  as  have  a 
thick  cruft  *,  and  Ihould  they  be  fuppos’d  to  penetrate  that  cruft,  yet  it 
will  be  granted,  that  their  egrefs  will  not  be  in  fuch  quantity,  as  to  produce 
a  due  effect :  And  the  fame  thing  holds  in  the  loadftone,  which  by  ruft, 
nay  by  the  very  moifture  of  the  air,  or  by  its  fituation,  we  obferve  has 
even  its  moft  vigorous  virtue  impeded,  from  the  orifices  of  its  meatus ’ 
being  block’d  up  :  Nor  do  crack’d  ambers,  tho’  refplendent  and  polilh’d, 
always  attract  well,  in  regard  that  in  the  cracks  they  have  acquir’d  unequal 
fides:  Whence  on  this  account  neither  can  an  equal  attrition  be  conciliated 
to  the  glebe,  nor  a  due  egrefs  of  the  effluvia  be  procur’d,  as  being  hinder’d 
in  their  paffage  by  the  different  angles  of  the  glebe  and  depriv’d  of  their 
united  force  *,  nay,  neither  do  glebes  that  are  fil’d  attract  fo  well  on  the 
fame  account.  It  is,  therefore,  requifite,  that  the  ambers  be  polifh’d,  or 
at  leaft  fmooth’d  *,  for,  I  have  obferv’d,  that  a  fmooth  glebe  has  attracted, 
tho’  it  has  not  been  polifli’d.  As  to  the  impurer  glebes,  or  fuch  as  are 
deftitute  of  a  good  and  folid  confiftence,  we  are  not  to  wonder  at  their 
weak  power  of  attraction,  for,  ambers  of  both  thefe  kinds  are  not  properly 
ambers,  but  rather  impurities  intermixt  with  the  amber-fluor,  or,  the  recre¬ 
ments  of  amber ;  as  in  many  of  the  pores  of  the  former  fort  ( tho’  I  Ihould 
allow  that  they  contain  an  equal  admixture  of  earthy  and  amber  matter  )  a 
foreign  matter  lodges,  and  the  wide  and  frothy  fpaces  of  the  latter  are  fill’d 
with  air  *,  both  which  caufe  that  neither  a  due  motion  can  be  excited  in 
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■iction,  nor  an  egrefs  of  amber  effluvia  (of  which  there  are  but  a  few  in 
iis  fort)  be  effected. 

We  now  proceed  to  the  confideration  of  the  other  qualities  of  amber,  oa«  quaün« 

5  its  colour,  odour  and  tafte.  The  colours  of  amber  are  various,  which 
lay  both  delight  and  be  of  lervice  to  workmen  in  feveral  pieces  of  work- 
lanfhip.  The  molt  common,  omitting  their  fubdiftinctions,  are  the 
/avy  or  thofe  clear  as  water,  the  golden,  the  milky,  the  pearly,  the  fqua- 
lous  or  nebulous,  the  waxy  or  pale  yellow,  either  more  dilute  or  more 
bfcure,  the  variegated  white,  the  azure,  the  green,  and  the  black-,  be¬ 
des  thofe  differently  mix’d  and  compounded  of  the  Ample  colours.  Yet 
ho’  there  is  reckon’d  fo  great  a  number  of  them,  nothing  obliges  us, 
hat  according  to  the  opinion  of  others  we  fhould  make  thole  various  am- 
iers  different  fpecies^  as  they  are  all  of  them  rather  of  the  fame  kind,  as 
as  been  prov’d  in  another  place  more  at  large  :a  It  will,  therefore,  remain, 
hat  we  fay  they  differ  in  degree,  providing  in  the  firft  place  we  have  fome 
ertainty  as  to  the  molt  noble  and  excellent  degree,  that  upon  determin- 
ng  this,  we  may  afterwards  rank  the  more  ignoble  *,  and  this  we  have 
lready  done  b. 

As  fome  ambers  have  an  adventitious  admixture  of  other  matter,  fo  they 
re  tinged  with  different  colours ;  of  which  kind  are  the  white,  the  green,  by  *d^jnous 
he  azure,  the  black  and  the  dingy,  or  thofe  exprefling  the  colour  of  *‘lm,]ltur‘" 
oafted  coffee-beans.  Among  thofe  mix’d  ambers,  the  white  are  the  princ¬ 
ipal,  and  they  are  of  fuch  a  nature,  that  the  more  they  partake  of  white- 
ïefs,  the  lefs  they  let  go  their  interfpers’d  opaque  matter  by  any  degree  of 
ïeat  whatever,  either  of  nature  or  art,  as  I  have  fhewn  in  another  place0, 
rhat,  therefore,  a  foreign  and  more  earthy,  and  faline,  fix’d  matter  is  in  too 
arge  a  proportion  added  to  them  in  their  firft  mixtion,  appears  by  the  boil- 
ng  alone.  The  fame  afiertion  is  evinced  by  their  frequent  decrepitations 
ifter  their  accenfion  in  a  coal-fire,  an  evident  teftimony  of  the  moie  co¬ 
pious  prefence  of  falts  therein  j  as  alfo  by  the*ftronger  and  more  agreeable 
xiour  breathing  from  them  after  accenfion.  In  fine,  the  fame  appears 
from  their  diftiliation,  which  forces  from  them  a  larger  portion  of  that  lalt 
and  a  lefs  portion  of  oil :  Whereas  on  the  contrary,  a  greater  quantity  of 
oil  is  drawn  from  the  other,  either  diaphanous  or  obfcure  ambeis,  but  a 
very  fmall  quantity  of  fait :  Not  to  mention  their  tafte,  which,  according 
to  the  greater  or  leffer  degree  of  whitenefs,  is  found  to  be  acido- faline*. 

Be.fides,  it  is  well  known  to  the  workmen,  that  the  white  ambers,  on  ac¬ 
count  of  their  want  of  fulphureous  and  oily  parts,  are  not  fo  nt  tai  then 
works,  as  they  cannot  like  the  others  bear  being  bent  and  brought  to  any 
form :  And  in  fine,  upon  a  general  view  of  the  fhore,  and  a  particular 
furvey  of  the  veins,  we  find  the  fhore  laid  up  and  down  with  large  beds  o. 
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As  to  the  caufe  of  the  azure-colour,  and  whether  it  ought  to  be  afcrib’d 
to  copper  or  iron,  may  be  difputed.  It  is  certain,  indeed,  from  the  prin¬ 


ciples  of  Naturalifts  and  Chemifts,  that  copper,  diffolv  d  in  fpirit  of  Sal 
ammoniac ,  ftrikes  this  fame  azure-colour ;  but  it  may  be  alfo  excepted,  that 
this  colour  depends  on  the  condition  of  the  concurring  fpirit,.  m  regard 
that  copper,  expos’d  to  another  acid  liquor,  rather  exhibits  a  green  colour  : 
And  in  fine,  that  applied  in  glafs-making  it  fometimes  yields  a  reddifh, 
fometimes  a  bluifh,  and  fometimes  a  dark  colour.  Nor  could  this  be  a 
ftronger  argument  for  iron,  tho*  yet  I  would  rather  afcribe  to  it  that  azure 
tincture,  as  I  have  often  feen  azure-glebes,  or  fuch  as  partake  of  an  azure- 
colour,  which  had  clofely  lodged  in  them  bits  of  iron.  But  becaufe  not 
all  amber-glebes  including  iron  have,  therefore,  this  azure  colour,  hence 
it  will  be  neceffary  to  prefuppofe  a  proper  and  adequate  folvent  or  men- 
flruum  of  iron.  I  have  fometimes  found  very  beautiful  azure  glebes,  at 
ieaft  one  of  their  fides  was  ftill  cover’d  with  a  cruft  fomewhat  inclining  to 
blacknefs,  and  confifting  of  martial,  as  I  thought,  or  other  metallic  layers: 
But  attempting  to  take  off  this  cruft  in  the  lathe,  I  loft  both  the  glebe  and 
this  beautiful  colour,  which  at  length  I  underftood  had  its  origin  from  a 
certain  modification  of  the  light  by  means  of  this  matter.  As  to  the  other 
glebes,  which  preferve  their  blue  colour,  the  matter  is  different.  As  to 


the  green  colour,  it  is,  indeed,  the  more  rare  and  was  never  feen  by  Hart¬ 


mann  himfelf  d,  tho’  confirmed  to  him  by  credible  witneffes;  And  I  myfelf 
have  feen  a  glebe  with  fome  caft  of  green ;  but  to  fpeak  the  truth,  that 
colour  was  icardely  real,  but  feem’d  to  arife  from  the  cruft  of  the  glebe, 
diftinguifh’d  by  fome  obfcure  greennefs  between  a  black,  produced  by  the 
reflexion  of  the  light. 

As  to  the  other  particular  colours,  as  the  dingy,  or  that  exhibiting  the 
colour  of  toafted  coffee-beans ;  and  as  to  the  other  colours  analogous  tc 
this,  and  the  different  colours  peculiar  to  the  impure  ambers,  as  they  are 
call’d,  we  may  judge  they  owe  their  origin  to  the  various  admixture  of 
fome  foreign  earthy  matter  or  mineral  juice  :  Yet  among  all  other  colour« 
the  black  may  be  reckon’d  the  more  rare  ;  and  whether  any  fuch  be  really 
found,  has  hitherto  been  a  queftion  •,  at  leaft,  Hartmann ,  who  himfelf  hac 
a  confiderable  collection  of  ambers,  and  who  beftdes  very  carefully  examinee 
the  different  Mufaums  of  great  men,  feems  to  be  in  doubt,  whether  blacf 
amber  is  to  be  found  or  no  •,  that  is,  fuch  as  is  light  and  folid,  and  very 
compaCt  like  jet ;  for,  of  the  other  impure,  black  ambers,  which  arc 
often  call’d  by  this  name,  we  do  not  here  fpeak.  And  Hartmann  inge 
nuouffy  owns,  that  he  never  faw  any  fuch;  and  upon  viewing  a  glebe  tha 
was  taken  to  be  black,  he  found,  that  it  was  not  black  but  ä  yellow  maf 
intermix’d  with  black.  But  to  put  this  out  of  all  queftion,  I  formerly 
carried  two  unexceptionable  black’  glebes  to  the  Royal  MuUum ;  one  o 
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them  was  diaphanous,  and  about  a  third  or  fourth  part  of  it  black  *,  and 
that  black  part  was  equally  lmooth  and  polite  as  the  clearer  part,  and  tranf- 
mitted  no  light  ;  the  other  glebe  was  all  over  tinged  with  black,  and 
equally  fmooth  and  polifh’d,  without  admitting  any  light ;  fo  that  it  was 
doubted,  whether  this  glebe  was  amber  or  no:  But  upon  accenfion  it 
plainly  appear’d  to  be  fuch,  as  its  grateful  odour  fufficiently  fhow’d,  with¬ 
out  that  noifome  and  fulphureous  ftench  of  jet,  fuch  as  it  was  taken  to  be. 

.  Whether  the  colours  of  ambers  may  be  corrected  and  chang’d,  would  a  method  or 
be  no  ufelefs  difquifition,  both  in  the  art  and  dotftrine  of  ambers.  Beit  *l£®lnn|  tu“*', 
this  I  wave,  as  I  have  at  large  treated  in  another  place'  of  the  tranfmuta- 
tion  of  ambers  into  clear  and  diaphanous  j  but  I  fhall  treat  of  a  more 
curious  change  and  of  an  unknown,  if  not  loft,  method  of  tinging  ambers, 
which  as  I  have  remark’d  in  another  place f  from  Pliny ,  was  done  among  the 
ancient  Romans,  with  the  root  of  Anchufa ,  i.  e.  a  kind  of  luglofs,  and  with 
conchylium  or  the  purple  juice  of  afhell-fifh:  Yet  we  muft  obferve,  that 
that  tindture  was  only  fuperficial,  and  in  no  manner  entering  deep  into  the 
internal  fubftance  of  the  amber.  Hartmann  hints6,  that  ambers  may  be 
made  black  by  art,  at  leaft  externally,  and  that  by  means  of  fpirit  of  fait  j 
but  as  to  this  encheirefis,  if  I  may  fpeak  what  I  have  learn’d  from  experi¬ 
ment,  I  could  never  obferve,  that  amber,  either  done  over  or  fprinkled 
with  this  fpirit,  became  black  •,  and  I  have  fometimes  pour’d  this  fpirit  on 
pieces  of  amber  of  different  colours,  as  the  white,  diaphanous  and  obfeure, 

Dut  1  never  obferv’d  any  change,  much  lefs  any  blacknefs  in  them  for  many 
weeks  together.  It  was  befides,  a  matter  of  curiofity,  that  a  few  of  thofe 
pieces  funk  to  the  bottom,  but  moft  of  them,  efpecially  the  white,  floated 
on  the  fpirit.  One  may  probably  imagine,  that  this  fpirit,  applied  to 
ambers,  efpecially  when  committed  to  a  fand  heat,  will  give  them  a  fome- 
what  darker  cruft,  but  whether  this  is  really  owing  to  the  fpirit,  as  the  fire 
alone  produces  this  thin  black  cruft,  or  which  inclines  to  blacknefs,  as  I 
myfelf  have  experienced,  may  be  defervedly  doubted. 

As  to  the  odour  of  amber,  this  is  none  of  the  leaft  qualities  thereof,  nay  The orioi^  ofam* 
in  its  ulefulnefs  by  far  the  moft  noted  and  agreeable,  as  it  recommends  bers  what ' 
itfelf  in  refrefhing  the  fpirits  by  diffufing  its  divine  ambroflal  odour;  nor 
were  the  ancient  Romans  wanting  in  their  commendation  thereof,  as  appears 
from  Martial h.  But  what  this  odour  of  amber  is,  is  a  queftion  of  no  lefs 
moment  ?  Hartmann  affirms,  that  its  odour  approaches  neither  to  that  of 
myrrhe,  camphire  nor  frankincenfe,  but  that  it  breathes  a  fragrancy,  entirely 
peculiar  and  proper  to  itfelf*.  Yet  we  are  not  to  omit,  that  not  all  ambers 
promifcuouOy  after  accenfion  yield  one  and  the  lame  odour.  The  moft 
lubtile  and  gratefpl  odour  breathes  from  the  pearly,  the  milky  and  the 

E  e  e  2  other 

*  Vide  Act  a  Germanica  Vol.  I.  p.  345.  feqq.  An.  1742.  f  Ibid.  p.  344. 

S  Hift.  Succ.  Prufs.  cap  VII.  §  6.  p.  146.  1*  Lib.  III.  epigr.  65.  - et  Lib.  XI. 

epigr.  9.  — — •  et  Lib.  V.  epigr.  39.  *  Hift.  Succ.  Prufs.  Lib.  II.  c.  3.  §  5. 
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*  The  Sequel  of  the  Meafures  or  Laws  of  Forces .  From  the  Com¬ 
mentarii  Acad.  Imper.  Petropol.  Sept.  1725.  p.  27. 


The  eomroverfy 
as  to  the  meafure 
of  forces. 


..At!  ohje&ion  an- 
f'wer’d. 


Tranßated  from  the  Latin; 

THE  fame  pofition,  viz.  that  the  living  forces  of  ■  bodies  are  as  the 
maffes  into  the  fquares  of  the  velocities,  might  have  been  prov’d 
by  other  arguments  equally  cogent :  But  as  this  has  been  diftin&ly 
perform’d  by  different  members  of  this  Academy ,  I  fhall  now  wave  it,  and 
proceed  to  the  controverfial  part  of  thequeftion  about  the  meafure  of  forces. 
For,  the  common  opinion,  which  oppofes  that  oï  Leibnitz,  has,  as  it  werej 
by  a  kind  of  prefcription,  found  many  excellent  defendants,  whofe  argu¬ 
ments  deferve  to  be  difcufs’d. 

In  the  firft  place  it  has  been  often  urg’d,  that  the  idea  of  the  living  force 
of  bodies  does  not  imply  that  of  gravity,  in  regard  that  every  body  with 
fome  determinate  degree  of  celerity  has  its  own  determinate  living  force, 
whether  that  body  be  underftood  to  have  gravity,  or  to  be  entirely  with¬ 
out  it;  and  that  for  this  reafon  it  is-  in  vain  to  have  recourfe  to  the  theory 
oi  the  motion  of  heavy  bodies  for  obtaining  the  meafure  of  their  forces. 
1  ho  indeed,  we  admit  of  the  antecedent,  yet  the  confequence  will  beno- 
tning  the  fiimer.  Suppoie  that  bodies  may  ftill  be  bodies,  tho’  they  are  not 
heavy,  and  that  each  of  thefe  bodies  without  gravity  have  their  own  decrees 
of  living  forces,  what  fhall  be  the  confequence  ?  Indeed,  nothin^  other 
than  this,  that  thefe  living  forces  are  not  the  gravity  of  bodies,  nor  necef- 
iarily  flow  from  gravity,  which  we  no  where  have  faid,  or  ever  concluded; 
but  that  from  the  defcent  of  heavy  bodies  no  meafure  of  the  living  forces 
can  be  taken,  does  by  no  means  follow  from  the  preceeding  propofition  ; 
for,  let  there  be  a  body  A  without  gravity,  and  with  the  celerity  which  I 
fhall  call  u ;  and  this  body,  therefore,  will  have  fome  living  force,  which 
{  fhall  make  entirely  independent  of  gravity;  let  there  be  another  body  B 
equal  in  mafs  to  the  firft,  but  urg’d  by  gravity;  and  which  falling  from 
the  height  a,  may  acquire  with  an  accelerated  motion  a  celerity  equal  to 
the  celerity  u  of  the  hr  ft  body  A  without  gravity  :  Now  I  afk,  whether 
thefe  equal  bodies  A  and  B,  and  having  equal  velocities  have  equal  living 
forces  or  no  ?  I  think  there  will  be  no  one  who  can  fay,  that  thefe  forced 
are  unequal;  for,  tho  the  firft  body  A  is  not  (by  the  hypothefis)  urg’d  by 
gravity,  but  the  other  body  B  is  urg’d  thereby  ;  and  confequently,  this 
diverfity  of  circumftances  feems  at  firft  view  to  induce  fome  inequality  of 
forces  on  both,  yet  really  it  does  not;  for,  as  foon  as  the  body  B  is  found 
in  tue  1  owe  ft  point  of  the  height  a ,  and  has  there  acquir’d  the  celerity  u , 
iuppofe  the  aftion  of  gravity  to  ceafe,  the  body  B  will  there  alfo  be  defti- 
tute  of  gravity,  and  with  the  acquir’d  celerity  u ,  it  will  equably  continue 
1«  motion,  as  well  as  the  body  A ;  fo  that  now  we  have  equal  bodies  A 

*Vide Acta  Germanica,  p.  374.  feqq.  fupra. 
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ïnd  B  with  equal  velocities  and  without  gravity :  Whence  it  is  neceffary,  that 
their  forces  be  equal.  But  I  grant  that  the  living  force  of  the  body  A  with¬ 
out  gravity  does  not  depend  on  gravity  •,  and  yet,  therefore,  does  not  the 
living  force  of  the  other  body  B  flow  from  gravity  ?  Nay,  it  very  much 
depends  thereon,  as  in  the  beginning  of  the  defcent  it  had  no  force,  and 
that  which  it  at  length  acquir’d,  it  did  fo  at  the  end  of  the  fpace  A  by 
the  continued  action  of  gravity :  But  as  the  forces  of  the  bodies  A  and  B 
were  fhown  to  be  equal,  cannot  and  ought  not  the  one  to  be  the  meafure 
af  the  other,  tho’  the  force  of  the  body  B  flowing  from  gravity  is  entirely 
independent  of  the  force  of  the  body  A,  which  owes  not  its  rife  to  gravity? 
From  all  which  it  appears,  that  the  above  alledged  objection  can  derogate 
nothing  at  all  from  our  meafure  of  the  living  forces. 

1 8.  But  there  were  many  other  objeótions  formerly  publifh’d  by  learned 
men,  as  by  the  Abbé  Cat  elan  r  Dionyfius  Papin ,  and  others ;  and  all  thefe 
nbjeétions  occur  as  to'  fubftance  in  what  not  many  years  ago  Dr.  Samuel 
Clarke  urg’d  againft  Leibnitz  a  little  after  his  death,  in  a  treatife  publifh’d 
.n  Englijh  and  French  at  London ,  entitled,  a  colledlion  of  papers ,  which 
oafs’ d  between  the  late  learned  Mr.  Leibnitz  and  Dr.  Clarke  in  the  years  1715 
ind  1 71 6,  London  1717,  in  Svo.  and  which  Des  Maizeaux  publifh’d  again 
in  French  with  a  large  preface  and  other  writings,  under  the  title  of  Recueil 
de  diverfes  pieces  fur  la  philofophie ,  la  religion  naturelle ,  l’hifioire ,  les  mathe- 
matiquès ,  par  Mrs.  Leibnitz ,  Clarke ,  Newton ,  &  autres  Auteurs  celebres ,  a 
Amfterdam  in  12 mo.  1720.  Now  in  the  note  to  §93—95,  of  the  fifth 
anfwer  to  Leibnitz ,  Dr.  Clarke  not  only  endeavours  to  confute  Leibnitz’s* 
arguments  for  our  meafure  of  forces,  but  has  alfo  attack’d  a  certain  paflage 
of  my  phoronomia  on  the  fame  head.  But  tho’  I  have  in  another  place 
examin’d  his  principal  arguments,  yet  as  that  is  very  briefly  done  in  a 
writing  which  came  into  the  hands  of  few,  I  fhall,  therefore,  here  adduce 
and  refute  Dr.  Clarke’ s  principal  objeótions,  and  that  the  more  willingly  as 
they  afford  us  greater  opportunity  of  illuftrating  better  the  theory  of  living 
forces.  In  the  firft  place  the  Dr.  charges  Leibnitz  with  confufion  and  con- 
tradiólions  in  this  argument  on  forces,  that  he  holds,  that  the  fame  quantity 
of  forces  is  comferv’ d  in  nature ,  and  yet  owns,  that  the  fame  quantity  of  mo¬ 
tion  does  not  remain ;  where  by  the  term  force  or  adlive  force  he  ought 
neceflarily  in  the  prefent  queftion  to  underitand  the  impetus  or  the  impulfive 
and  relative  force  of  moving  bodies.  Here  the  Dr.  afiumes,  that  Leibnitz 
agrees  with  him,  when  he  fuppofes,  that  Leibnitz ,  fpeaking  of  forces  in 
thofe  paflages  he  quoted,  underftood  by  that  term  the  impetus  or  quantity 
of  motion,  fo  that  afterwards  he  might  charge  him  with  contradiótion  and 
confufion,  when  Leibnitz  differs  from  him.  But  the  Dr.  can  adduce  no- 
paflage,  in'which  Leibnitz  by  the  aótive  force,  which  he  holds  to  be  con- 
ferv’d  in  nature,  meant  the  quantity  of  motion  or  the  impetus ;  nay,  the 
contrary  appears  plainly  from  himfelf,  becaufe  he  endeavour’d  to  fhow,  that 
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the  quantity  of  motion  is  mutable,  but  that  the  quantity  of  the  forces 
always  remains  the  fame.  In  this  matter,  therefore,  Leibnitz  has  not  con- 
t radiated  himfelf,  but  the  Dr.  hurried  by  a  prejudicate  opinion,  hasbegg’d 
the  queftion.  The  Dr.  afterwards  proceeds  •,  what  gave  Leibnitz,  fays  he, 
occafion  of  contradicting  himfelf  was ,  that ,  thro ’  an  error  entirely  unworthy  of 
a  philo  father,  he  efiimated  the  impulfive  force ,  as  the  Dr.  fpeaks,  by  the  quan¬ 
tity  of  matter  and  the  fpace  which  the  body  runs  over  in  its  afcent ,  laying  afide 
the  conftderation  of  the  time  wherein  the  afcent  is  perform'd.  But  if  what  I 
have  demonftrated  in  §§  1 5,  1 6,  17,  be  true,  namely,  that  the  meafures  , 
of  the  forces  are  the  heights  to  which  the  bodies  can  arrive,  multiplied  into 
the  force  of  gravity,  Leibnitz  has  committed  no  error,  much  lefs  fuch  as 
is  unworthy  of  any  philofopher. 

19.  As  to  what  the  Dr.  alledges,  that  Leibnitz  has  committed  no  fmall  ' 
error  in  that  he  thinks ,  that  this  propofition  is  granted  by  the  Cartefians  and 
other  Philofopher s  and  Mathematicians :  That  there  is  as  great  a  force  necef- 
lary  to  raile  the  body  A  of  1  lb.  to  the  height  of  4  ells,  as  to  raife  the 
body  B  of  4  lb.  to  the  height  of  1  ell,  as  the  times  of  thefe  afeents  are  not 
.equal,  if  it  is  an  error,  it  is  only  an  error  of  faff,  which  can  derogate  nothing 
from  the  principal  thing :  Befides,  that  above  in  §  6.  I  have  alledg’d  a 
paifage  from  Des  Cartes  himfelf,  from  which  it  appears,  that  that  illuftrious 
philofopher  admitted  this  controverted  propofition  without  any  limitation 
of  the  equality  of  the  time  ;  nay,  he  reckons  it  erroneous  to  confound  the 
confideration  of  the  fpace  in  the  bufmefs  of  the  meafure  of  forces  with  the 
confideration  of  the  time  or  celerity  •,  and  of  this  opinion  we  have  given  a 
folid  demonlfration  above  in  §  §  15,  16.  But  the  demonftration  in  that 
place  handing  good,  all  that  the  Dr.  further  adduces  falls  to  the  ground,  as 
it  confifts  of  bare  aftertions  without  any  proof-,  tor,  he  pretends,  that  if 
any  pendulum  deferibes  a  cycloid ,  the  arch  of  the  cycloid  defer iF  d  by  the  afcent 
will  be  proportional  to  the  afcenfional  force  in  the  loweft  point  of  the  cycloid : 
And  of  this  propofition  he  adduces  no  other  proof  than  this-,  namely,  that 
the  times  requifite  for  the  afcent  are  equal.  But  how  far  the  Dr.  is  wide  ot 
the  truth  will  appear,  after  we  have  confider’d  a  little  more  accurately  the  ; 
defeent  and  afcent  of  a  body  in  the  cycloid. 


Let,  therefore,  the  curve  ADH  be  ^demicycloid  •,  its  vertex  H\  and  its 
axis  a  H  -,  its  femi-bafe,  therefore,  will've  A  a  let  die  body  C  begin  its 
a  c>'cluid-  d  defeent  in  the  point  A,  and  with  an  accelerated  motion  run  along  the  con¬ 


cave  fide  of  the  cycloid,  fuppofing  gravity  to  be  every  where  uniform  -,  in 
the  beginning  of  its  defeent,  therefore,  the  body  will  be  urg’d  along  the 


direction  of  the  tangent  to  the  cycloid  in  the  point  A  with  the  force  ex¬ 
pounded  by  the  arch  AH,  thus  Newton  firft,  and  afterwards  feveral  other  j 
authors  have  demonftrated  -,  but  which  is  well  to  be  noted,  this  tangental'- 
force  is  not  a  living,  but  only  a  dead  force  -,  for,  it  is  deriv’d  from  the  force 
of  gravity,  which  is  a  dead  force  only.  The  body  afterwards  carried  from ’.I 


A  to 
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Äto  B  will  in  this  point  be  alfo  urg’d  in  the  direction  of  the  tangent  with 
the  dead  force,  expounded  by  the  arch  of  the  cycloid  BH ,  and  fo  in  every 
other  point  of  the  cycloid  with  a  certain  dead  force,  expounded  by  the 
arch  of  the  cycloid  between  that  point  and  the  vertex  H:  Moreover,  let 
there  be  fuppos’d  eredted  in  the  points  B,  Z),  &c.  and  in  all  the  inter¬ 
mediate  points,  perpendiculars  to  the  plane  of  the  cycloid  and  refpedtively 
equal  to  the  arches  AH,  BH ,  DH ,  &c.  there  will  thence  arife  a 
cylindrical  furface,  whofe  bafe  is  the  cycloid  ADH\  and  I  contend,  that 
this  whole  furface  and  its  parts  are  the  meafures  of  the  forces,  acquir’d  by 
the  defcent  of  a  body  down  AH ,  or  the  parts  of  this  arch  ;  for,  the  force, 
acquir’d  in  the  loweft  point  of  the  cycloid  ZZ,  is  the  complex  of  all  the 
dead  forces,  whereby  the  body  is  urg’d  in  the  points  A ,  B ,  D ,  ZZ,  and  all 
the  intermediate  ones ;  for,  whatever  force  it  has  in  H  it  owes  it  to  all  thefe 
dead  forces  continually  adting  on  the  body ;  and  therefore,  the  force  ac¬ 
quir’d  in  H  can  neither  be  greater  nor  fmaller  than  that  complex  of  dead 
forces,  from  which  it  refulted,  and  that  cylindrical  area  comprehends  all 
the  lines  reprefenting  all  the  dead  forces.  For  inftance,  if  A  L  =  AH,  plateVL 
B  M=  BH,  D  A  =r  D  H,  and  fo  on  in  refpsdt  of  all  the  other  arches  of 
the  cycloid,  and  thefe  A  ZL,  B  M,  D  N  be  perpendicular  to  the  plane  of 
the  cycloid,  the  cylindrical  furface  ALMH  comprehends  all  the  A  L, 

B  Mi  D  N,  &c.  which  expound  the  dead  forces  whereby  the  defcending 
body  is  urg’d  in  A,  B ,  X),  &c.  The  faid  cylindrical  furface  HA  L  does, 
therefore,  expound  the  force  acquir’d  in  ZZby  the  defcent  thro’  the  arch 
A  H:  For  a  like  reafon  the  furfaces  LA  B  M,  LA  D  N  will  expound  the 
forces,  acquir’d  by  the  body  in  B  and  Z),  the  beginning  of  the  defcent 
from  a  ftate  of  reft  being  in  A* 

It  remains  to  examine  the  quantity  of  the  furface  ALH  and  its  parts;. 

Let  the  arch  DH  be  equal  Z)  jV=  and  its  element  —  ds\  wherefore,  the 
element  of  the  furface  HD  which  arifes  from  multiplying  the  ordinate 
D  N  =  s  into  the  element  of  the  arch  HD ,  becomes  —  sds :  Wherefore, 
by  integration  the  area  itfelf  H  D  N  becomes  equal  4.  s.s  =  ~  the  fquare 
of  the  arch  D  H:  And  therefore,  the  whole  area  HAL  =  ~  the  fquare  of 
AHi  and  the  areas  AB ZtZX,  ADNL  are  equal  4  AH'^—^BH1 ,  and 
■^AHZ  —  ^DHZ.  Now  fuppofing  thefe  things  it  follows,  that  the  force, 
acquir’d  in  ZZby  the  defcent  down  the  arch  AH,  which  is  reprefented  by 
the  area  HA  Li  is  proportional  not  to  the  arch  itfelf  AH ,  as  Dr.  Clarke 
imagines,  but  to  ~  the  fquare  of  that  arch  AH\  and  fo  great  alfo,  at  firft  is 
the  force  of  the  afeending  body  in  tire  cycloid  from  H  to  A\  but  if  the  i 

defcent  begin  from  a  ftate  of  reft  in  the  point  Z),  the  force  acquir’d  in  the 
loweft  point  H  will  be  proportional  not  to  the  arch  D  ZZ,  but  to  4.  its 
fquare,  and  to  this  is  equal  the  force  of  the  body  afeending  in  the  arch 
HD. 

Vo  L.  L. 


F  f  f 


When 


4'i° 
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When  the  Dr  farther  fays,  that  if  two  equal  bodies  at  different  diftances  * 
from  the  axis  of  any  balance  gravitate  on  its  arms ,  the  forces  of  theft  bodies 
will  be  as  the  arches  they  defcribe,  bee  auf e  they  run  them  over  m  equal  times , 
he  does  not  touch  on  the  true  realbn,  why  thefe  foices  are  as  the  arches, 
deferib’d  •,  for,  thefe  forces  are  as  the  arches,  not  becaufe  the  arches  arc 
deferib’d  in  equal  times,  but  becaule  the  abfion  of  gravity  is  continual,  and 
becaufe  in  ail  the  points  of  the  arches  thefe  bodies  are  urg’d  by  a  certain 
equal  dead  force. 

But  the  Dr.  proceeds,  if  two  equal  balls  be  impell  d  with  unequal  forces 
on  a  horizontal  plane ,  in  equal  times  they  will  defcribe  fpaces  proportional 
to  the  impelling  forces',  or  if  unequal  balls  be  impell  d  by  equal  forces ,  in 
equal  times ,  they  will  defcribe  fpaces  reciprocally  proportional  to  their  maffes.  < 
Both  thefe  proportions  are  falle  •,  for,  firft  let  there  be  two  equal  quiefeent 
balls  A,  A  \  the  former  of  which  fuppole  to  be  impell’d  by  the  ball  B  with 
the  celerity  b ;  but  the  other  by  the  ball  C  with  the  celerity  c ;  by  the  rules 
of  the  communication  of  motion,  the  former  ball  will  acquire  the  celerity 


2  Bb 


B  +  A 


.  and  the  other  ball  A  will  receive  from  the  impelling  ball  C  the 


2  Cc 


celerity  -  -  - :  The  fpace,  therefore,  tobe  deferib’d  by  the  firft  ball  A  is 
A-\-  C 


to  that  to  be  run  over  by  the  other  in  an  equal  time,  as  the  former  fra&ion 


to  the  latter  j  but  thefe  fraótions  are  not  as  the  impelling 


A+B  - . .  A+C 

forces,  which  according  to  our  author’s  hypothecs  are  as  Bb  and  Cc : 

Wherefore,  his  firft  propofition  is  falfe. 

Let  us  now  fee,  whether  his  fecond  has  any  place  or  no  ?  Now  let  the 
two  unequal  quiefeent  balls  A  and  B  be  both  impell’d  by  the  equal  balls 
C,  C  with  equal  celerity  a  \  by  the  fame  rules  of  the  communication  of 

2  C  a 

motion  the  ball  A  will  receive  the  celerity  and  the  ball  B  the  cele- 


2  Ca 


and  thefe  celerities  are  as  the  fpaces,  which  both  the  balls 


nty  5+C  * 

will  after  impulfe  defcribe  in  an  equal  time ;  but  thefe  fpaces  are  not  pro¬ 


portional  to  the  maffes  of  the  balls  A  and  B ,  as  the  Dr.  affirms  :  Where¬ 
fore,  his  fecond  propofition  is  alfo  falfe.  And,  therefore,  all  the  confe- 
quences,  which  he  draws  from  his  premiffes  againft  Leibnitz  fall  to  the 
ground  *,  and  I  may  venture  to  fay,  that  in  almoft  all  that  follows,  he 
always  begs  the  queftion,  becaufe  he  almoft  every  where  fuppofes,  that 
the  forces  of  bodies  are  as  the  quantities  of  motion,  which  notwithftanding 
is  deny’d  by  Leibnitz ,  and  is  the  point  in  queftion*,  he  ought,  there¬ 
fore,  to  have  advanc’d  fome  proper  demonftration  of  his  propofition* 

before 
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before  he  fhould  object  to  Leibnitz  and  others  of  his  opinion,  I  know 
not  what  contradictions  and  abfurdities.  He  will,  probably,  leem  to 
have  given  a  demonftration  of  his  propofition  in  the  following  period, 
which  runs  thus  ;  c  GaliUo  in  the  fuppofition  of  uniform  gravity  has  de- 
monftrated  the  motion  of  projects  in  non-refifting  medium’s-,  and  all 

*  mathematicians,  not  excepting  Leibnitz  himfelf,  affent  to  his  propo- 
*•  fitions :  But  now  if  the  time,  wherein  a  body  runs  over  its  fpace,  be 

*  underftood  to  be  divided  into  equal  parts  as  gravity  is  uniform,  and 
‘  therefore,  in  equal  parts  of  time  aCts  equally,  it  muft  by  its  aCtion  im- 
‘  prefs  upon  and  impart  to  a  body  equal  forces,  velocities  and  motions  in 

*  equal  times’.  But  this  very  confequence,  in  fo  far  as  it  regards  the  forces, 
is  falfe,  as  it  is  true,  that  in  equal  times  equal  celerities  and  equal  motions 
are  generated  by  the  continual  aCtion  of  uniform  gravity  for,  to  the 
producing  increments  of  velocity,  gravity  equally  a&s  on  bodies  in  motion, 
as  on  thole  at  reft,  fo  that  in  equal  times  equal  increments  of  velocity  may 
be  added  to  the  body,  whether  it  be  in  motion  or  at  reft  -,  but  the  cafe  is 
different  as  to  the  increments  of  the  forces-,  for,  in  computing  thefe, 
the  prefent  celerity  is  to  be  taken  into  the  account,  nor  can  it  be  faid, 
that  thefe  increments  of  the  forces  are  fimply  as  the  increments  of  the 
time,  but  rather  in  the  compound  ratio  of  the  celerities,  already  acquir’d, 
and  of  the  increments  of  the  time-,  that  is,  as  the  increments  of  the  fpaces, 
namely  if  the  maffes  of  the  bodies  be  equal,  which  we  haveprov’d  at  large 
above.  After  that  the  Dr.  has  deduced  various  other  confequences  from 
that  primary  one,  which  I  have  juft  now  refuted,  he  at  laft  falls  upon 
myfelf,  as  follows;  *  but  Hermann  has  fallen  in  with  Leibnitz  againft 

<  thofe,  who  hold,  that  the  forces  acquir’d  by  falling  bodies  are  propor- 

<  tional  to  the  times  in  which  thefe  defcents  are  perform’d,  or  to  the 
‘  acquir’d  velocities :  Hermann ,  1  fay,  afferts,  that  it  is  founded  on  a 
«  falfe  fuppofition,  namely  that  bodies  thrown  upwards  do  in  equal  times 

*  receive  an  equal  number  of  impulfes  from  gravity,  which  is  the  fame 

*  thing,  as  if  Hermann  had  faid,  that  gravity  is  not  uniform,  which  is 
«  entirely  to  overturn  Galileo's  theory,  in  which  all  geometricians  agree. 

1  I  imagine  Hermann  fuppofes,  that  the  fwifter  the  afcenfional  motion  is, 

«  the  greater  number  of  Impulfes  the  bodies  receive,  becaufe  they  meet 

*  with  ( imaginary )  particles,  which  produce  gravity  ;  and  thus  the  weight 

*  of  bodies  will  be  greater  when  they  afcend,  and  leffer  when  they  def- 
t  cend’.  From  thefe  things  the  reader  may  fee  how  fagacious  the  Dr.  is 
in  deducing  confequences,  and  exploring  the  meaning  of  his  adverfaries. 
I  faid  in  my  Phoronomia ,  that  their  opinion  is  founded  on  a  falfe  nypothefis, 
who  meafure  the  forces  cf  afcending  bodies  by  the  times  of  afcent,  as  they 
tacitly  fuppofe  that  bodies,  in  equal  times  receive  an  equal  number  of  impul¬ 
fes  :  And  as  in  the  cited  place  I  efpecially  difputed  againft  Papin ,  I  made 

ufe  of  the  term  impulfes ,  as  he  himfelf  firft  employ’d  it,  to  clefign  the 
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«refifterices  an  aicending  body  has  to  overcome,  and  from  this  the  Dr» 
diredly  concludes,  that  it  is  the  fame  thing,  as  if  I  had  Paid,  that  gravity 
is  not  uniform  •,  and  confequently,  that  that  was  entirely  overturning 
GaliUo  s  theory.  But  if  you  look  for  the  connection  between  this  propo- 
fit  ion,  heavy  bodies  thrown  vertically  upwards  not  in  equal  times ,  but  afc  end¬ 
ing  thro ’  equal  heights ,  Juffer  equal  refifiences  from  gravity ,  and  this  other, 
.that  gravity  is  not  uniform:  This  connection  the  Dr.  has  no  where  fhown, 
and  perhaps  never  can.  But  now  he  ads  the  critic,  and  explores  my 
leeret  meaning  not  exprefs’d  in  words  ;  for,  he  imagines  that,  according  to 
my  opinion,  aicending  bodies  receive  the  greater  number  of  impulfes  from 
gravity,  the  fwifter  the  afcenfional  motion  is,  becaufe  they  meet  with 
particles,  which  produce  gravity,  and  which  he  calls  imaginary ,  doubtlefs, 
for  this  reafon,  becaufe  gravity,  according  to  him,  is  an  occult  quality . 
But  tobe  ierious,  and  to  give  the  Dr.  a  dired  anfwer,  he  may  fee  thefe 
two  propofitions  geometrically  demonilrated  in  leveral  paifages  of  the 
prefent  differtation.  i.  From  this,  viz.  that  gravity  is  uniform,  the 
mealures  of  the  forces  of  bodies  are  in  the  compound  ratio  of  the  maffes 
and  heights,  which  projeds  with  thofe  initial  velocities,  which  the  bodies 
have,  may  run  over.  2.  But  if  thefe  forces  were  in  the  compound  ratio 
of  the  maffes  and  of  the  times  of  afeent,  gravity  would  not  ad  uniformly, 
but  by  ftarts :  And  therefore,  according  to  the  Dr’s  hypothefis,  gravity  is 
not  uniform  *,  and  confequently,  GaliLeo’s  theory  is  deftroy’d,  which  in 
our  fyftem  remains  entire. 

But  we  muff  examine  a  weighty  argument  the  Dr.  Hill  urges  againft  us : 

If  the  force,  fays  he ,  which  a  body  by  falling  acquires,  is  as  the  fpace 
4  deferib’d,  let  the  time  be  divided  into  equal  parts,  and  if  in  the  firft 
4  portion  of  time  it  acquire  one  portion  of  force,  in  the  two  firft  portions 
•4  ot  time  it  will  acquire  four  portions  of  force,  and  in  the  three  firft  por- 
4  tions  of  time,  9  portions  of  force,  and  fo  on  :  Wherefore,  in  the  fecond 
4  part  of  time  it  will  acquire  three  parts  of  force  ;  in  the  third  part  of  time 
4  five  parts  of  force,  ÖV.’  So  far  is  very  well.  But  the  confequences  he 
draws  from  hence  are  but  weak  :  4  If,  therefore,  proceeds  he ,  the  action  of 
4  gravity  producing  thefe  forces  be  fuppos’d  to  be  of  one  degree  in  the 
4  middle  of  the  firft  part  of  the  time,  in  the  middle  of  the  fecond,  third, 
4  fourth,  -&C.  parts  of  the  time  it  will  have  3,  5,  7,  &c.  degrees’.  But 
this  is  very  falle.  For,  the  adion  of  gravity  in  the  middle  of  each  time 
is  the  fame,  as  in  its  beginning  and  end.  We  may  judge  of  the  ftreno'th 
ol  this  argument  from  this,  namely,  that  in  like  manner  it  may  be  prov’d, 
that  becaufe  the  fpaces,  deferib’d  in  equal  times  afterwards,  are  as  the  odd 
.numbers  1,  3,  5,  &?r.  that  gravity  alfo,  which  caufes  that  thefe  fpaces  are 
delcnb  d  by  the  bodies,  is  as  the  fame  odd  numbers  j  for,  if  we  fuppofe  that 
.the  adion  of  gravity,  which  caufes  thefe  fpaces  to  be  run  over  in  the  mid¬ 
dle  of  the  firft  time  is  of  one  degree,  the  adion  of  gravity  in  the  middle 
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t)f  the  2d,  3d,  and  4dl  part  of  the  time  will  have  3,  5,  7,  tëc.  degrees : 

Wherefore,  from  this  argument  of  the  Dr’s  we  have  prov’d,  that  becaufe 
gravity  is  uniform ,  it  is  not  uniform.  But  the  Dr.  feems  to  have  argu’d  thus, 
that  he  might  conclude  in  thefe  words,  that  is,  the  action  of  gravity  will  be 
•proportional  to  the  time  and  to  the  velocity  acquir'd.  But  I  would  fain  know 
in  the  middle  of  what  time  the  aótion  of  gravity  is  proportional^  to  the 
produót  of  the  time  into  the  celerity  ?  in  regard  this  is  not  known  from  the 
premifles  ;  for,  in  thefe  he  recited  the  order  of  the  equal  times,  in  the 
middle  of  which  the  aótion  of  gravity  follows  the  feries  of  the  odd  numbers: 

But  one  muft  be  very  quick*fighted,  who  can  hence  fee,  that  the  aótion  of 
gravity  is  proportional  to  the  produót  of  the  time  into  the  celerity  ;  and  in 
fine,  that  at  the  beginning  of  the  time  gravity  is  none.  Had  the  Dr.  faid, 
that  in  the  beginning  of  the  Hrft  time  the  living  force  of  the  body  is  no¬ 
thing,  he  had  faid  nothing  wide  of  the  truth,  but  that  there  fhould  be  no 
gravity,  will  never  be  fairly  deduced  from  our  fydem. 

I  at  length  come  to  the  Dr’s  Achillean  argument,  which*  according  to 
him,  feems  entirely  to  overturn  our  edimation  of  the  forces  ;  for,  he  puts 
a  period  to  this  difpute  in  the  following  words  ;  4  that  the  prefent  contra- 
4  verfy  may  be  demondratively  decided,  let  two  deel-balls  hang  from  tw<v 
1  threads  of  equal  length  in  fuch  manner,  that  when  the  balls  remain  fuf- 
<  pended  and  touch  each  other,  the  threads  may  be  parallel;  let  either  of 
4  thefe  balls  be  always  the  fame,  and  let  it  be  drawn  from  the  other  to  the 
4  fame  diftance  in  all  the  experiments;  let  the  other  ball  be  of  any  bignefs 
4  at  pleafure,  and  let  it  be  drawn  off  to  the  oppofite  fide  to  a  diftance  reci- 
‘  procally  proportional  to  its  weight:  Let  both  thefe  balls  fall  down  in  the 
4  fame  moment  of  time,  in  fuch  fort  that  in  the  lowed  point  of  defcent,  at 
4  which  they  remain’d  fufpended  before  they  were  feparated  from  each 
4  other,  they  may  mutually  touch.  The  firft  ball  will  refile  always  in  the 
4  fame  manner,  that  is,  to  the  fame  height :  Wherefore,  the  force  of  the 
4  one  is  always  the  lame,  as  often  as  its  celerity  is  reciprocally  proportional 
4  to  its  weight;  and  confequently,  the  weight  remaining  the  lame,  its 
4  force  will  be  proportional  to  the  velocity.  Ff  E.  D. 

The  better  to  take  the  force  of  this  pretended  demonflration,  I  fh all  Fig. «.Plate  vo 
explain  the  whole  matter  by  Fig.  6.  Let  the  equal  threads  D  F,  EG 
be  lufpended  at  D  and  E ,  at  their  lowed  extremity  faden  deel-balls, 
namely  to  the  thread  D  F  the  ball  A,  and  to  the  thread  E  G  the  ball  B  ; 
the  didance  of  the  points  of  lufpenfion  D,  E ,  mud  be  equal  the  fum  of  the 
femidiameters  of  the  balls  A  and  B  ;  or  if  indead  of  the  ball  B ,  another 
bigger  or  fmaller  be  employ’d,  and  which  I  fhall  call  C ,  that  the  didance 
D  E  may  be  equal  to  the  fum  of  the  femi-diameters  of  this  ball  and  the 
ball  A ,  for  this  purpole,  that  as  often  as  the  threads  D  F  and  E  G  are  in  a 
vertical  pofition,  the  balls  A  and  B  or  the  balls  A  and  C  may  mutually 
touch.  Suppofe  the  horizontal  line  MN  to  pafs  thro’  the  centres  of  the 
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balls,  and  that  the  points,  F,  G,  defign  thefe  centres  •,  from  the  centre  I 
with  the  radius  D  F  let  the  arch  FO  be  defcrib’d  •,  and  from  the  centre  i 
with  the  radius  E  G  the  arch  GP  *,  let  the  arch  FH  be  to  Gi,  as  the  bal 
B  to  the  ball  A\  and  let  the  ball  Abe  brought  from  F  to  H  ■,  and  the  bal 
B  from  G  to  i  *,  and  let  both  begin  to  defcend  together  from  H  and  i 
and  in  the  fame  time  they  will  arrive  thro’  the  arches  H  F  and  i  G  in  F  am 
b,  and  there  they  will  mutually  impinge,  fo  that  both  may  recede  in  the  fam 
arch  in  which  they  fell,  to  wit,  the  ball  A  will  after  impulfe  recede  from  F  t 
H  -,  and  the  ball  B  from  G  to  i,  laying  afide  the  confideration  of  the  refif 
tence  of  the  air.  After  this  experiment  let  the  ball  B  be  taken  off  from  G 
and  there  let  another  ball  C  be  faften’d  in  fuch  manner,  that  the  diftanc 
D  E  may  now  be  equal  to  thefum  of  their  femi-diameters *,  and  let  C  be  to  J 
as  the  greater  arch  GK  to  the  fmaller  G  i.  Now  let  us  fuppofe  the  bal; 
A  and  C  to  begin  their  defcent  together  at  H  and  K ;  and  again  i 
equal  time  with  an  accelerated  motion  they  will  defcribe  the  arches  H . 
and  KG  *,  and  in  Fand  G  they  will  mutually  impinge  with  the  celerities 
expounded  by  the  arches  HF  and  K  G  but  again  after  impulfe  the  ba 
A  will  re  file  from  Fto  //,  and  the  ball  C  from  G  to  K  *,  and  therefore  th 
ball  A  in  both  experiments  refiles  to  the  fame  height  H  L:  Whence  th 
Dr.  concludes,  that  the  force  of  one  of  the  balls,  either  B  or  C,  is  likewil 
always  the  fame,  as  often  as  the  final  celerity  of  the  ball  B  is  to  the  fin;! 
celerity  of  the  ball  C,  as  this  latter  ball  to  the  former. 

But  I  may  fay,  that  I  could  have  no  fitter  medium  to  confute  the  Drl 
meafure  of  forces  than  this  very  experiment  he  adduces*,  for,  firft  hi 
conclufion,  namely,  that  the  forces  of  the  balls  B  and  C  are  equal,  can  b  £ 
fetch’d  from  nothing  other  than  from  this  fuppofition,  that  both  the  fore  I 
of  the  ball  Fand  that  of  the  ball  Cis  equal  to  the  force  of  the  ball  A  refi| 
ing  always  in  the  fame  manner.  But  this  fuppofition  is  a  mere  begging  cl* 
the  queftion  *,  but  that  I  may  not  feem  to  have  faid  this  without  proof,  | 
fhall  in  the  fecond  place  fhow,  that  fuppofing  all  thofe  things  which  ai 
fuppos’d  in  the  experiment,  the  force  of  the  l'wifter  ball  C  is  greater  tha 
that  of  the  other  F  *,  but  this  will  be  demonftratively  prov’d,  after  I  fha 
have  fhown,  that  the  common  centre  of  gravity  of  the  balls  A  and  C  afcenc 
ing  in  the  arches  F H  and  G  X,  riles  higher  than  the  common  centre  c 
gravity  of  the  balls  A  and  B  afeending  in  the  arches  F H  and  Gi  *,  for,  x 
fo,  the  forces  of  the  balls  A  and  C  efrefb  fomething  more  than  the  forc( 
of  the  balls  A  and  F,  that  is,  the  force  of  the  ball  A-p  the  force  of  th 
ball  C  is  greater  than  the  force  of  the  ball  A-\-  the  force  of  the  ball  F 
•confequently,  as  (by  the  hypothefis)  the  force  of  the  ball  A  is  in  both  cafe 
the  fame,  there  remains  the  force  of  the  fwifter  ball  C  greater  than  th  I 
force  of  the  flower  ball  F  *,  and  therefore,  it  only  remains  to  prove,  th<  | 
the  common  centre  of  gravity  of  the  balls  A  and  C  afeends  higher  than  thl 
common  centre  of  gravity  of  the  balls  A  and  F.  On  the  horizontal  lin  ■ 
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N L  let  fall  from  the  extremities  II,  i,  K,  of  the  arches  the  perpendiculars 
HLy  i  Mand/CiV;  and  let  HL  be  equal  a\  iM~b>  KN=c ,  as  alfo 
the  arches  FH=l-,  G  i—m  and  GK—n:  And  in  fine,  the  diameter  of 
thefe  arches  or  2  DF  or  2  EG  =  d ;  fuppofing  thefe  things  (by  the  hypo- 
thefis)  the  arch  G  K  (n)  is  greater  than  the  arch  Gi  (m)  and  therefore,  In  is 

llfl  _L  1 71  71  . 

greater  than  /  m ,  that  is,  the  fraction  -  is  greater  than  the  fraction 

llm  Flmm  .  ^  ^  tjjC  arches  F  H,  Gi,  G  K  are  very  fmall,  they  will 


dl  +  dm 

coincide  with  their  chords  *,  and  therefore,  llzzad-,  mm—bd,  and  nn  — 

cd',  which  fubflituted  in  the  preceeding  fractions,  it  will  be  — ft— 

x  i  /  -j-  n 

*  am-\-bl  ,  ,  r  ,.  an A-\-clA 

greater  than  ,  or  which  comes  to  the  fame  thing  ■ 

.  amA+blA  _  7  A 

greater  than  —  - '  But  the  conftrudion  gives  the  equations  /  A = 

m  B,  and  lA=nC:  And  therefore,  in  the  firft  fradion  fubftituting  n  C  for 

....  Ana+Ccn ,  Aa  +  Cc 

l  A,  and  mB  for  l A  in  the  fecond,  it  will  be  ~~F~l+nC~  or  A+CT 

Aam-\-Bbm  Aa\Bb 


greattr  than  -j^rg 


- ,  or — -j — = —  •  But  from  Centrobarics  it  ap- 

m  A+B  1 

pears,  that  the  former  fradion  denotes  the  diflance  of  the  com¬ 

mon  centre  of  gravity  of  the  balls  A  and  C,  when  in  A  and  K,  from  the 
horizontal  line  LN  and  the  other  fradion  —  >  t^ie  diftance  °f  the 

common  centre  of  gravity  of  the  balls  A  and  B  when  in  H  and  i :  Where¬ 
fore,  the  centre  of  gravity  of  the  balls  A  and  C  rifes  higher  than  the  cen¬ 
tre  of  gravity  of  the  balls  A  and  B  •,  and  therefore,  the  force  of  the  ball 
C  is  greater  than  that  of  the  ball  B.  Q  E.  D. 

Let  it  caufe  no  difficulty  to  any  one,  that  in  the  preceeding  demonftra- 
tion  I  have  fuppos’d  the  arches  F H,  G  i,  G  K  to  be  indefinitely  fmall,  fo 
that  they  may  be  taken  for  their  chords ;  for,  the  demonftration  even, 
holds,  when  thefe  arches  are  of  a  finite  magnitude  •,  but  then  the  balls  A, 
B,  C,  fhould  be  reciprocally  proportional,  not  to  the  arches  FH,  Gi,  GK, 
but  to  the  chords  of  thefe  arches. 
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A  juridico-Mathematical  Meditation  on  Rebate  at  ßmple  lntereß] 
By  G.  G.  L.  From  the  Aéta  Eruditorum  Lipf.  An.  1683.  p.425. 

T ranflated  from  the  Latin. 

REBATE  or  difcount  is  the  difference  between  money,  due  againft  a 
certain  day ,  and  its  prefent  worth  ;  or  how  much  lefs  it  is  juft,  one . 
fhould  pay,  who,  not  becoming  indebted  till  fome  years  after,, 
makes  prefent  payment;  the  quantity  thereof,  which  among  lawyers  is  for 
the  moft  part  not  fufficiently,  and  among  others  not  rightly  enough  ex¬ 
plain’d,  may  be  determined  by  an  accurate  calculus ,  affuming  the  two 
following  fuppofitions  from  law. 

i.  The  firft  fuppofition  is,  that  he ,  from  whom  money  is.  demanded  before 
it  becomes  due ,  may  in  his  turn  require ,  that  upon  that  fcore  each  enfuing. 
year  of  mean  time  a  legal  interefi  be  paid  him ;  as  for  inftance,  after  10 
years  you  fhall  owe  me  100  (on  which,  however,  you  owe  no  intereft, 
otherwife  you  would  now  owe  the  principal)  I  who  probably  am  to 
carry  on  fome  profitable  bufinefs,  but  which  requires  ready  money,  afk 
and  obtain  of  you  to  pay  me  now  down  ;  you  in  your  turn  may  require, 
that  upon  that  account  I  pay  you  5  at  the  end' of  each  year  of  the  ten,  and 
it  matters  not  whether  the  money, „  which  is  paid  before  the  time  be  prin¬ 
cipal  or  in  tereft. 

2.  The  fecond  fuppofition  is  taken  from  a  well  known  principle  in 
law,  to  wit,  that  compenfation  is  a  kind  of  payment ;  and  he,  who  allows  a; 
certain  fum  to  be  deducted  from  the  money  he  receives,  is  reckon’d  to  have 
paid  that  very  fum  at  that  very  time. 

3.  To  thefe  things  I  add  this  poftulate,  that  a  creditor  and  debtor  again. fr 
a  certain  day  to  come ,  may  prefently  enter  into  an  agreement  about  money 
not  yet  due ,  fo  that  the  whole  bufinefs  may  be  decided  between  themf elves, 
and  that  without  detriment  to  either  party ;  the  creditor,  therefore^  who 
now  receives  before  hand  100  which  are  not  due  till  10  years  after,  ought 
on  that  account  each  year  of  the  fucceeding  10  to  pay  5  •,  and  in  order°to 
free  himfelf  and  the  debtor  from  that  trouble, .  and  to  conclude  the  whole 
bufinefs,  he  may  allow  that  at  preient  fomething  be  deducted  from  the  100, 
on  the  icore  of  future  interefi,  and  that  indeed  not  quite  50  or  10  times 
5;  tor,  they  do  not  yet  fall  due,  or  their  day  is  not  yet -come,  but  fome-- 
what  lefs :  He  will  therefore,  receive  lefs  than  a  100,  and  the  deduction- 
he  allows  is  the  rebate  itlelf,  which  is  now  to  be  determined. 

•r  \  ■from.t^e^e  ^mgs  we  fhall  now  draw  the  firft  conclufion  ;  to  wit, 
if  the  legal  inter  eft  be  the  20  th  part  of  the  principal,  the  prefent  worth  of 
unity  due  a  year  after  will  be  - - *_  4-  _ .  _l  1  « 

&c.  m  infinitum,  or  more  generally,  affuming,,  inftead  of  20,  any  number 

V  to 
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V  to  exprefs  the  rate  of  interefl,  it  will  be  4  —  f,  4-  -- — •  —  +  --  —  —  >&<-'• 

Immediately  at  the  end  of  the  year  you  fnaJl  owe  me  unit  or  i,  as  for  Joï  «3° 
,nftance,  i  pound,  io  or  ioo  pounds,  £s?r.  If  you  now  pay  me  down  CÄt>on- 
this  unity  or  principal,  on  account  thereof  I  fhall  at  the  end  of  the  year 
>we  you  intereft,  to  wit,  the  20th  part  of  unity  or  (  by  fuppof  art.  i. ) 

3Ut  becaule  we  agreed  to  decide  the  bufmefs  immediately  between  our- 
relves  (by  Pofinlat.  art.  3.)  you,  therefore,  in  your  turn  demand,  that  I 
low  pay  you  this  film  of  A_.  by  advance :  But  this  payment  may  be  made 
;>y  compenfation,  if  I  allow  as  much  to  be  deduded  from  the  fum  I  wras 
o  have  of  you  (  by  fuppof.  art.  2. )  I,  therefore,  receive  4-—  But  as 
bus  you  alfo  have  now  receiv’d  the  fum  not  due  till  a  year  after  •,  on 
hat  fcore  you  fhall  at  the  year’s  end  owe  me  intereft  ( art.  1.  )  namely, 
he  20th  part  of  A^,  that  is  -A_  ;  and  as  we  are  immediately  to  decide  the 
natter  among  ourfelves  (art.  3.)  belides  the  preceeding  fum,  which  was 
[  —  Ao,  you  fhall  give  it  me  diredly  *,  you  will,  therefore,  now  give  me 
[  —  T-5-0 '»  but  thus  you  have  now  alfo  given  me  the  fum  ~Q-^  not  due 

ill  a  year  after ;  on  that  account,  therefore,  I  in  my  turn  fhall  at  the 
rear’s  end  owe  you  intereft  ( art.  1.)  namely,  the  20th  part  of  that 
s,  -g-0Vo  ;  and  as  we  are  immediately  to  decide  the  matter  (art.  3. )  I  fhall 
low  diredly  pay  you  this  intereft  before-hand,  without  again  any  derri- 
nent  to  the  conlideration  of  anticipation  :  but  I  may  pay  it  by  compenfa- 
ion  (art.  2.)  or  I  fhall  allow  —o  to  be  diredly  deducted  from  the  pre¬ 
ceding  fum,  which  you  fhould  pay  me,  and  which  was  1  —  *4  +  -Ars-  5 
rou  fhall,  therefore,  pay  me  1  —  -f?  +  —  -roVo  *•  And  thus  fuppofmg 

he  calculus  to  be  continu’d  in  infinitum ,  and  always  by  anticipation  ( that 
he  matter  may  be  diredly  decided  )  and  negleding  no  rebate  (that  nei- 
:her  of  the  parties  be  lofer)  it  is  evident  that  you  ought  to  pay  me  now  the 
um  of  the  above  infinite  feries,  whofe  terms  are  in  a  fubvigecuple  geome- 
rical  progrefiion  ;  for,  the  following  term,  is  always  the  20th  part  of  the 
mmediately  preceeding  one  ;  and  the  figns  and  —  are  alternate. 

■e.  The  fraction  v—. —  is  =  the  whole  infinite  feries  — - -  +  ~  —  f  Lemma. 

J  J  V  -J-  1  J  I  V  V  V1 


f  -  -V  &c. 

V 4  Vs 

Suppofing  v  to  be  20,  we  are  to  fhow  that  the  fradion  44  is  the  fame  Demonfhatioa 
with  the  infinite  feries  4  —  fs  +  —  W00  +  ttöWö  —  -■»  &c.  and  «plication. 


32.00000Ï 

iiamely,  the  fradion  44  multiplied  by  2 1  gives  20,  as  is  plain  *,  and  that 
^finite  feries  multiplied  by  21  gives  alfo  20,  as  fhall  be  fhown  anon. 
Now  fuch  quantities,  whofe  equimultiples  are  equal,  are  themfelves  equal ; 
the  fradion  and  feries,  therefore,  are  equal :  It  remains  only  that  we  fhow, 
that  the  feries,  multiplied  by  21  or  204-  1,  gives  20-,  the  operation  will 
(land  thus. 

Vol.  J.  G  g  g  d-i 

A  v 


The  fècond  con- 
clufion. 
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+  I  -  a  +  -  WW  +  TT^r**,  -  ^  &c-  multiplied: 


By  20 


It  will  be  O,  20  —  I  +  Tc.  —  TCTT  +  ITöVö-  -*  1 6  o  o  505  &G- 

Let  +  i  - 1',  +  ^  -  t,W  +  tW™  &c.  be  multiplied 

by  I  - * — - - - - - - ; 

It  will  be  >  ,  +  1  To  +  — Ó-Ö  T5T5  1  6  0  0  OÖJ  &C‘ 

Therefore  0  +  )  =  20. 


7J  • 

6.  The  prefent  worth  of  1,  or  of  the  principal  due  a  year  after ,  7. 

fuppofing  v  to  be  a  number  exprefling  the  rate  of  intereft,-  or  if  be  20, 
that  is,  if  the  intereft  be  the  20th  part  of  the  principal,  it  will  be  ~  of  j 
the  principal,  or  444»  f°r»  that  prefent  worth  is  1  f  too  1  tö-ö-öt». 

&c.  {art.  4. )  that  is  ( art.  5.  )  44  or  444»  which  was  to  be  prov’d  :  But 
if  the  intereft  was  6  in  100,  then  the  number  would  be  worth  -TP' »  or  ST% 
and  the  prefent  value  of  the  principal  would  oe  4-44»  or  44  '-be  princi¬ 
pal.  The  fame  conclufion  may  ftill  be  found  and  demoriftrated  in  another 
manner,  without  an  infinite  feries,  as  follows  •,  at  the  year’s  end  you  lhall 
owe  me  the  fum  of  S,  it  is  requir’d  how  much  is  juftly  to  be  paid  me  now, 
that  the  matter  may  come  to  the  fame  thing.  Suppofe  you  ought  to  pay 
me  now  Y ;  the  fum  Y,  therefore,  ftiould  be  fuch,  as  at  the  year’s  end 
the  intereft  with  the  principal  may  be  equal  to  what  you  owe  me  for,  you 
have  given  me  Y  not  now  due  •,  I,  therefore,  owe  you  Y,  and  at  the  year’s 
end  I  fhall  owe  you  Y  together  with  the  20th  part  of  Y,  or  Y  +  -Jg.  Y, 
which  if  equal  to  S,  the  fum  due  me  at  the  year’s  end,  by  making  a  com- 
penfation,  the  debt  will  then  in  equity  be  mutually  cancelled  (  art.  2. )  and 
the  bufmefs  may  be  underftood  to  be  determined  between  us  at  firft  ( ac¬ 
cording  to  art.  3.).  Becaufe,  therefore,  Y  -f  -Ag- Y  =  S,.  it  will  be  Y  =2 

S  '  -prill 

— 4 — }  or  Y  =  44  of  S,  as  above  •,  for,  if  you  pay  me  now  44  not  due, 

1  +  ä -5-  ~  ,  f  I 

at  the  year’s  end  I  lhall  owe  the  intereft  of  -4r  *,  therefore,  at  the  year’s  end 
1  fhall  owe  you  in  the  whole  44  ft*  Ti»  or  44»  or  1  :  at:  the  year’s  end 

you  lhall  allb  owe  me  1,  to  wit,  unity  or  the  principal  •,  by  making  a  corn- 
pen  iation,  therefore,  it  appears,  if  for  1  then  to  be  due,  you  now  pay  44»  I 
neither  will  owe  the  other  any  thing.  But  tho’  this  way  be  in  this  cafe 
more  eafy  than  the  prcceeding,  yet  I  take  the  preceeding  method  to  be  of 
great  moment,  becaufe  it  gives  us  an  inftance  of  a  remarkable  analyfis  dif¬ 
ferent  from  algebra  in  this  •,  namely,  that,  algebra,  as  appears  in  the  lattes, 
way,  affumès  an  unknown  quantity  as  known,  and  thence  by  regreflion 
and  an  equation  with  known  quantities  it  leeks  its  value :  But  the  former 
analyfis,  proceeding  by  mere  known  quantities,  obtains  diredlly  the  un¬ 
known  value,  a  thing  of  great  ufe,  when  it  is  impoffible  to  obtain  the  • 
rational  value  of  the  unknown  quantity  by  algebra  *,  for,  then  notwith- 
ftanding,  it  may  be  obtain’d  this  way  by  an  infinite  feries. 

7.  Sup-1 
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7.  Suppofing  the  fame  things,  the prefent worth  of  unity,  or  the  principal  cj^,’!rd.!(,A’ 

due  after  two  years  is  —  —  —  -j-  ~ 
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Two  years  hence  you  (hall  owe  me  1,  which  if  you  now  pay  me  before-  DiOTllr.til,n 
hand,  on  the  fcore  of  intereft  I  fhall  owe  you  after  a  year  ^  •,  after  two 
years,  again  in  the  whole  44,  which  if  you  immediately  abate  (art.  5.) 
you  will  only  give  me  1  —  But  becaufe  in  this  manner  you  have  alfo 
the  former  -Ar  one  year  before-hand,  to  wit,  the  firft  *  and.  the  latter  -fto  . 
two  years,  to  wit,  the  firft  and  fecond-,  you  fhall,  therefore,  owe  me  inte¬ 
reft  after  the  firft  year  both  for  the  former  and  latter  received  before¬ 
hand  the  firft  year,  namely  twice  or——*,  and  alter  the  fecond  year, 
on  account  of  the  latter  received  the  fecond  year  by  advance,  you 
fhall  owe  me  ,4^,  the  fium,  therefore,  -*4-^,  which  if  again  you  pay  me 
by  advance,  you  fhall  give  me  4  —  +  4-0-01  but  thus  now,  .1  have 

again  the  former  before-hand  the  firft  year  but  the  latter  the  firft 
and  fecond  years  :  Whence  I  fliall  owe  you  intereft,  which  alter  the  firft 
year  will  be  of  the  former  T*-ö,  and  yWo  of  the  latter  FU,  the  fum 
but  the  fecond  year  the  intereft  will  be 


'a  0  0  o  j 


8  0  0  0 


4-0  05 

of  the  latter 


400  s 


and  the  lum  of  the  interefts  of  the  firft  and  fecond  years  -g-Aro?  which  if 
again  I  allow  to  be  abated  by  difcount,  you  fliall  only  give  me  1  —  —■ 
4.  —  t4o-ö  i  hut  thus  now  you  have  again  received  the  former 

before-hand  the  firft  year,  the  latter  the  firft  and  fecond  years : 

Whence  you  will  owe  me  intereft,  which  the  firft  year  is 
former  *>  and  -.—A—  of  the  latter 
cond  year  is  again 


16.ooo  of  the 

rëë-ë  J  ■i'Voo'öö  ^  1TÖO’  ^um  T~6oVo-ö  i  the  fe- 

of  the  latter  ^4^  *,  and  the  fum  of  the  interefts 


1  6  0  0  0  0 


8  0  0  0 


of  the  firft  and  fecond  years  ,  6  0Wb->  which  if  you  pay  me  directly  by 
anticipation  (  regarding  in  the  continuation  of  the  calculus  the  rebate  )  you 
fhall  give  me  1  -  ^  i  .and  thus  by  fuppofing 

the  calculus  to  be  continu’d  in  infinitum ,  the  infinite  feries,  which  we  laid 


down,  will  come  out. 

8.  For  three  years ,  the  fame  denominators  and  figns  remaining ,  the  numer a-  The  fourth  co*« 
tors  will  be  triangular  numbers  for  four  years ,  pyramidal ;  for  five,  years ,  Jufl0n’ 
triangulo -triangular  and  fo  on  for  more  years,  higher  numbers,  call  d  figu¬ 
rate  •,  and  which  I,  for  their  ufe,  am  wont  to  call  combinatory ,  in  infinitum. 

As  this  may  be  Jliown  in  the  fame  manner,  as  I  have  demonftrated  the 
preceeding  conclufion,  1  wave  the  prolix  deduction  of  it  here,  the  numbers 
themfelves  are  as  follows : 


G 


cr  cr  n 
t?  £>  " 


Figurate 


420 
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The  fifth  cor.- 
cl’.ifion. 


9.  In  order  to  find  after  another  manner  thefe  prefent  values,  I  affume 
this  lemma :  The  prefent  worth  of  a  future  value  is  the  prefent  worth  of  that 
veryfum:  For  inftance,  at  the  end  of  the  year  1685,  or  after  two  years,  you 
Jhall  owe  me  a  certain  fum  :  I  would  fain  know  what  is  now,  at  the  end  of 
1683,  the  prefent  worth  of  that  fum-,  I,  therefore,  firft  feek  what  fhall 
be  the  value  after  a  year  of  a  fum  that  falls  due  after  two  years,  or  at  the 
end  of  1685,  and  it  will  be  f-f  of  the  fum  (  art.  6. )  becaufe  there  inter¬ 
venes  only  one  year  :  if,  therefore,  after  two  years  you  owe  me  unity,  it 
is  the  fame  thing  as  to  this  calculus ,  as  if  after  a  year  you  ow’d  me  -- 
but  again,  if  after  a  year  you  owe  me  it  is  the  fame  thing  {art.  6.)  as 
if  you  ow’d  me  now  if-  of  that  fum,  or  of  f-f,  that  is  iff  ;  if,  there¬ 
fore,  after  two  years  you  owe  me  any  thing,  the  prefent  worth  will  be 
J-rf  thereof,  or  the  fquare  of  if,  receiv’d  of  that  fum  as  unity:  And  in 
the  fame  manner  it  will  appear,*  that  the  prefent  worth  of  unity  due  after 
three  years  is  if  of  f  f  of  ff,  or  the  cube  of  ff,  that  is  Affi,  and  fo  on  : 
And  this  Lemma  is  nothing  other  than  afubfumption  from  that  well  known 
axiom,  that  things  equal  to  a  third  thing  are  equal  among  themfelves  for  -iff 
is  now  equal  to  f  f  due  after  a  year,  and  this  is  equal  to  unity  due  after 
two  years ,  and  therefore,  this  unity  is  equal  to  iff  due  now:  Thence 
now  appears 


10..  If  the  rate  of  intereft  be  v  (that  is,  20,  fuppofing  the  intereft  one 
twentieth  of  the  principal )  the  prefent  worth  of  a,  fum  due  after  fome  years 
Will  be  to  the  fum  itfelf  in  the  ratio  of  v  to  v  -}-  1  ( or  of  20  ton  )  repea' ed 
according  to  the  number  of  years  that  is,  the  prelent  worth  of  a  fum  due 
after  a  year  will  be  fimply  if  of  the  lum,  or  it  will  be  to  the  fum  in  the 
ratio  of  2o  to  21  out  the  prefent  worth  of  a  fum  due  after  two  years  will 
.77  of  -j,  or  iff  of  the  fum,  or  it  will  be  to  the  fum  in  the  duplicate 
ratio  of  20  to  21,  or  as  400,  the  fquare  of  20  to  441,  the  fquare  of  21. 
And  the  prefent  worth  of  a  fum,  due  after  three  years,  will  be  is.  of  — 
of  of  the  fum,  or  if  ff  of  the  fum,  or  it  will  be  to  the  fum  in  the 
tnpucate  ratio  of  20  to  21,  or  as  the  cube  of  20  to  the  cube  of  21,  and 
10  And  by  exprefiing  this  generally,  let  the  prefent  worth  be  Z,  the 

fum 
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]in  due  S,  the  number  of  years  a,  and  v  the  rate  of  intereft  ;  fuppofing 

hich,  Z  will  be  =  S,  multiplied  by  the  a  power  of  -  -  -,  let  v  be  20 

id  S  unit ;  the  prefent  value  of  unity  due  after  one  year  will  be  -2,  the 
)Ot  •,  after  two  years  4^2,  the  fquare after  three  years  -§41  t^e  cube 
ter  four  years the  biquadrate  *,  after  five  years  4o44f4-f>  the 
irfolid,  Qc.  which  numbers  either  by  multiplication,  or  only  by  adding 
leir  logarithms,  may  be  continu’d  to  any  number  of  years-,  and  it  will 
i  ufeful  to  exprefs  the  fradtions  decimally.  Of  their  ufe  in  fome  queftions 
,  law,  not  fufficiently  well  defin’d  among  excellent  authors  -,  and  of  efti- 
ïating  annuities  for  life  (where  rebate  is  at  compound  intereft)  we  {hall 
eat  on  fome  other  occafion. 


I  Dißertation  on  Metallic  Salts ,  together  with  their  JJJ'ès  in  Phy/ics, 

Chemißry ,  Medicine  and  Surgery.  By  Godfrey  Rothens.  Pub - 
lifted  at  Leipfig,  An.  1723. 

Prarjlated  from  ^  High  Dutch. 

SUCH  as  labour  to  call  in  queftion  or  entirely  to  invalidate  the  «if. 

exiftence  and  reality  of  metallic  falts,  principally  build  on  thefe  tfnce  of  metallic 
three  things:  1.  That  the  whole  of  what  isufually  prepar’d  from* 1“1''" 
letals  under  the  name  of  a  fait  is  no  fuch  part  as  is  feparated  by  the  v/ay 
r  extradfion  from  their  other  remaining  eflential  principles,  as  their  ful- 
iur  and  mercury-,  but  that  it  is  rather  the  entire  body  of  the  metal,  cor¬ 
ded  by  the  falts  of  the  menßruum' suted  thereto.  2.  Confequently,  that 
is  only  fuch  a  combination,  as  confifts  of  a  metallic  calx,  concreting  with 
fait:  Whence  it  is  to  be  call’d  a  magiftery,  or  by  fome  other  properer 
ime,  rather  than  a  fait.  3.  On  which  account  alfo  thefe  falts,  extracted 
om  metals,  when  treated  with  a  candent  fire,  run  not  as  other  true  falts 
D,  but  become  either  a  calx  ( which  admits  of  no  farther  folution )  or  a 
iaffy  fcoria. 

2.  Angelus S ala  in  his  Chryfologia*  gives  us,  as  it  were,  in  a  fhort  compafs, 

1  the  oppofite  objedtions,  when  he  fays  -,  «  tho’  metallic  afhes  were  for  a 
whole  year  together  macerated  in  water,  yet  could  not  the  leaft  particle 
of  a  true  fait  be  obtain’d  therefrom  :  I  am  not  ignorant,  that  there  were 
fome  who  boafted,  that,  by  means  of  diftill’d  vinegar,  or  other  the  like 
liquor,  they  could  extract  fuch,  a  fait ;  but  yet  I  alfo  know,  that  they 
egregioufiy  deceiv’d  both  themfelves  and  others ;  for,  what  they  gave 
out  for  a  fait  is  not  really  the  fait  of  thefe  bodies,  but  the  fpirit  of  the 
diftolving  liquors,  which  along  with  a  part  of  the  metallic  allies  ftiot  into 

‘  fuch 


*  S.  I.  cap.  II,  p.  124. 
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4  fuc’n  a  faline  mafs-,  as  the  fire  fhews,  whereby  the  coagulated  fpirit  ma 
4  again  be  feparated  trom  the  metallic  allies :  So  that  thefe  allies,  whe 
4  thus  the  fpirit  is  abftratfted  from  them,  return  again  to  their  firm  coi 
4  fiftence  and  form  •,  and  are  no  longer  diflolv’d  in  water.’ 

3.  But  the  whole  of  what  is  here  advanced  by  Sola  may  certainly  b 
very  eafily  refuted ;  for,  the  firft  objection,  namely,  that  the  cakin’ 
metals,  tho’  never  fo  long  macerated  in  water,  yield  not  a  grain  of  a  tru 
genuine  fait,  may,  probably,  be  granted,  as  to  fuch  metallic  calx’s ,  pn 
par’d  by  bare  roafting  or  calcining:  Nevertheless,  there  are  frill  oth< 
means  behind,  whereby  metals  may  be  reduced  to  fuch  afhes,  which  witl 
out  addition  of  any  one  laline  or  acid  menftruum ,  exhibit  obfervab 
traces  of  a  genuine  fait,  of  which  we  fhall  treat  below.  The  other  argi 
ment,  namely,  that  thole  falts,  which  in  the  common  method  are  b 
means  of  acid  menftruum's  prepar’d  from  calcin’d  metals,  may  by  the  fort 
or  the  fire  be  fo  feparated  from  each  other,  that  when  the  fpirit  evapi 
rates,  which  the  metallic  calx  had  imbib’d,  they  again  refume  their  formt 
appearance  of  a  calcarious  earth:  This  argument,  I  fay,  may  be  alfo  r 
luted  by  contrary  and  oppofite  experience ;  for,  tho’  molt  metallic  fail 
which  alfo  for  this  reafon  are  by  forne  call’d  vitriols,  undergo  fuch  a  chang 
yet  hence  we  are  by  no  means  to  conclude,  that  they  are  all  of  the  fan 
nature:  Befides,  the  remaining  calcarious  body,  to  which  thefe  falts  a 
chang’d  by  calcination,  does  remarkably  and  evidently  differ  from  t 
firft  calx ,  from  which  they  were  drawn,  as  well  in  its  tendernefs,  as 
its  greater  degree  of  folubility  •,  nay,  by  repeated  diffolutions  and  ge 
tie  calcinations  (  in  which  great  care  is  to  be  taken  that  it  does  n 
vitrify )  it  may  at  laft  be  exalted  to  a  higher  degree  of  purity  and  fixe 
nefs  than  thole  calx's  of  the  more  proper  falts  require:  Befides,  the  fa 
alio,  which  are  unanimoufly  fo  call’d  ( whence  likewife  our  modern  fa 
borrow  their  names,  as  common  lalt,  falt-petre  and  the  lixivious  falts 
plants)  give  out  by  the  force  of  the  fire  a  fpirit;  and  there  remains  b 
nind  another  more  fixe  fubftance,  which  is  diftinguifh’d  from  the  forme 
and  which  is  common  enough-,  and  in  thefe  laft,  namely,  the  lixivio 
lans,  a  fpirit  has  likewife  been  fought  for  with  good  fuccefs  by  Borrichiu. 
in  1  egard  that  from  fix  ounces  of  the  fait  from  the  afhes  of  the  cuttings 
tnc  vine,  mix  d  with  four  parts  of  its  own  proper  afnes,  out  of  which  ; 
the  fait  was  elixated,^  upon  diftilling  it  in  an  earthen  retort  for  24  hours, 
whole  ounce  of  fpirit  was  forced  off,  of  a  moderate  fharp  tafte  ;  up; 
poui  mg  which  on  filings  of  copper,  fome  vehicles  like  a  rainbow  were  rna< 
toixoat  in  the  liquor-0 ;  nay,  almoft  all  falts,  even  the  lixivious  falts  ther 
c  ves,  peculiarly  call’d  fix'd,  are  at  laft,  by  repeated  calcination  and  fol 

nj311’  r  C  t0  an  l,!clels  and  hifipid  earth,  as  Borrichius  alfo  teftifies 
-  evertheieis  they  are  not  on  that  account  excluded  from  the  o-enus  at 

clals  of  falts.  0 

c  Iraäatcdj  herm*t:T&  /Egypt-  Sapient,  lib.  IX.  c.  V.  §  8.  p.  366. 

L-  c'  P-  2S3-  CSC  cap.  VII.  §  3.  p.  404.  *  0 
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4.  In  fine,  as  to  that  objection,  viz.  that  thefe  falts  are  none  of  the 
rinciples,  which  conftitute  metals,  and  which  are  feparated  from  the 
thers,  but  are  the  entire  body  of  the  metal,  which  is  only  fubtiliz’d  and 
ttenuated  into  a  faline  form,  I  fay,  this  objection  does  not  properly  affect 
s,  but  rather  fuch  as  attempt  to  maintain,  that  all  mixts,  and  confe- 
uently  alfo  metals  confift  of  fait,  fulphur  and  mercury;  and  may  likewife 
gain  be  refolv’d  into  thefe  three  principles.  Tho’  now  our  prefent  pur- 
ofe  does  not  admit  of  our  intermeddling  with  the  famous  diipute  about 
ie  principles  of  natural  bodies,  or  of  enquiring,  whether  the  three  ele- 
lents  of  the  Chemifts,  or  thofe  of  the  Cartefians ,  are  more  eafily  demon- 
:rated ;  yet  wre  hold  this  as  a  thing  firm  and  certain,  namely,  that  the 
enuine  principles  of  mixt  bodies  are  far  more  fubtile  than  that  they  can  be 
lid  down  under  the  notion  and  form  of  a  corporeal  fait,  as  it  is  ftill  fubjedt 
a  a  farther  refolution  and  feparation :  However,  the  bare  diftillation  of 
irtar  fhows,  that  a  mixt,  even  without  its  ultimate  diffolution  into  its  true 
nd  primary  principles,  may  be  refolv’d  into  fuch  parts,  as  are  actually  eff¬ 
erent  from  each  other;  as  partly  into  a  more  add  lpirit,  a  naufeous  oil,  a 
ix’d  fluid  fait,  and  laftly  into  an  afhy,  indifiblvable  earth;  which,  indeed, 

1  fo  far  as  they  may  {fill  further  be  feparated  into  fome  other  foreign  parts, 
annot.be  held  for  the  firft  and  true  principles;  and  yet  certainly  they  de— 
erve  to  be  efteem’d  and  denominated  the  principiat  a ,  which  in  their  form, 
onfiftence  and  effedls  are  very  unlike  each  other,  and  muff  thus  be  mu- 
ually  different:  Now  when  thus  the  like  happens  with  metals,  namely, 
hat  they  can  alfo  be  refolv’d  into  fuch  different  parts,  what  fliould  hinder 
is  from  giving  different  names  to  their  different  productions,  to  diftinguifh 
hem  from  each  other,  tho’  the  clofe  union  of  the  principles  be  not  ef- 
èntially  fever’d,  and  a  compleat  radical  diffolution  of  the  mixt  be  not  yet 
.ccomplifh’d. 

5.  Butin  fo  far  as  any  one  is  fo  minded  as  to  clear  up  the  whole  of  this  ^,.^,yarr(nf r 
iibjedt  of  the  chemical  principles  of  things,  efpecialfy  of  metals,  according  su,dcmthls  llut 
:o  the,  truth  of  the  matter,  he  may  in  this  view  take  Beecher  for  his  guide, 

:o  whofe  opinion  the  famous  -Stahl  ufuaily  gives  in;  tho’  hisfentiment  in  all 
•efpedts  is  not  according  to  the  common  notions,  yet  in  my  opinion  he 
lands  upon  fuch  a  bottom,  that  I  am  well  aflur’d,  no  one  will  repent  the 
taking  him  for  his  guide  much  more  in  this:  The  faline  principle  in  me¬ 
tals  denotes  not  a  perfedt  and  proper  fait,;  which  adually  con  flits  in  a  faline 
mixture  (namely,  that  it  is  clolely  united  with  an  humidity)  in  which 
form  it  certainly  belongs  not  to  metallic  mixtion,  nay  cannot  con  fill  there¬ 
with  :  However,  it  is  fuch  a  fubftance,  which  in  the  quicke  ft  manner  yields 
to  falts,  in  the  fenle  they  are  commonly  taken,  before  all  other  things, 
and  efpecialiy  above  all  fulphureous  iubjedts,  and  unites  with  them,  and 
if  rightly  underftood,  buffers  itfelf,  as  it  were,  to  be  extradled  from  them. 

It  is  certain,  that  it  forms  with  them  fuch  a  confidence,  as  hence  to  become 

more 
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more  proximately  fitted  to  receive  any  new  mixtion  *,  I  mean  in  other  me- ' 
tals,  that  have  a  great  poverty  of  this  faline  principle ;  and  to  enter  more 
fubtily  and  clofely  into  them-,  in  which  refipecl  the  inftance  of  an  experi¬ 
ment  of  KunckeV s,  to  be  adduced  below,  is  very  remarkable  ;  as  alfo  that  ' 
excellent  chemift  at  Leipzig ,  M.  Limke ,  may  fupply  us  with  a  fample 
of  this  matter,  namely  jfilver  made  from  common  mercury,  by  means  of 
a  very  fmall  quantity  of  a  metallic  fait  nay,  if  it  were  neceflary,  an  expe¬ 
riment  might  be  here  adduced,  where  by  means  of  a  grofs,  nay  even  a  j 
faline  mixture,  made  from  lead,  copper,  &c.  fuch  a  change  is  induced  on 
common  quickfilver,  as  eminently  lhows  not  only  a  compleat  and  genuine, 
but  alfo  the  firmed;  degree  of  mixtion. 
iTis.?ad?°u^tbe*  6.  Yet  the  matter  is  far  from  being  made  out,  or  fufficiently  prov’d,' 
,i, at  metallic  fait,  thej'e  metallic  falts  are  nothing  other  than  the  entire  and  perfed  body 

the  metaï corrod- of  the  metal,  only  corroded  and  diffolv’d  by  an  acid  and  confequently, 
by  means  of  an  alcali,  again  eafily  reduced  to  its  former  metal  -,'for,  tho’ 
fome  among  them  may,  by  means  of  a  particular  encheirefis  in  reducing, 
ihow  fomethirig  of  the  former  metallic  body,  yet  one  may  ftill  doubt  as 
to  the  compleat  demonftration  of  this  attempt,  even  by  this  reduction  itfelf, 
till  one  can  be  fully  allur’d,  that  by  this  redndion  the  full  weight  of  the 
metal  taken  thereto  is  again  recover’d,  and  that  a  confiderable  quantity 
thereof  does  not  change  to  a  glafs  or  fcori<c,  or  that  this  redudion  may  be 
perform’d  without  new  addition  of  the  more  volatile  part,  which  ex¬ 
hal’d  in  calcining:  Tho’  at  preient  we  incline  not  particularly  to  appeal  to 
the  manner  mention’d  by  Ifaac  Hollandus,  or  any  other  laborious  method  of 
reducing  metals,  with  fome  feparation  of  other  entirely  different  parts,  into 
a  fait  i  yet  here  we  cannot  omit  adding,  that  the  grofs  folution  of  metals  with 
acid  menflruum' s  fcarce  happens  without  a  manifelt  feparation  of  adventitious 
particles.  Thus  in  the  common  preparation  of  martial  vitriol,  that  is,  in 
the  folution  of  iron  with  oil  of  lulphur,  which  is  diluted  with  common 
water,  and  in  filtring  it,  that  it  may  be  fit  to  fhoot  into  cryftals,  a  loamy, 
blackifh  matter  at  fint  ulually  remains  behind,  which  after  drying  becomes 
a  grey  fill  and  very  light  powder,  and  by  molt  people  thrown  away  under  the 
name  of  an  ufelefs  earth  1  but  when  examin’d  more  accurately  it  appears 
to  be  nothing  other  than  the  more  fulphureous  part  of  the  iron,  which  is  left 
behind  untouch’d  by  the  acid  of  the  vitriol,  as  it  takes  to  itfelf  more  readily 
the  faline  and  earthy  parts,  and  this  Keßerus  has  remark’d  e  ;  nay,  when 
the  dried  remainder  is  well  ground  or  rubb’d  with  about  an  equal  quantity 
ol  quickfilver  and  fet  to  lublime,  the  greateft  part  of  the  mercury  concretes 
with  the  lulphur,  and  is  rais’d  a  genuine  cinnabar,  which,  probably,  with 
the  fame  juftice  as  I  call  a  cinnabar  antimonial,  may  alfo  be  denominated 
a  maitial  cinnabar.  I  have  alfo  remark’d,  that  even  fuch  a  fediment  fepa-, 
rates  upon  making  the  folution  of  iron  with  lpirit  of  fait,  yet  I  have  had ' 

no 

4  Fide  Gkfir’j  Traité  de  h  Chymie,  lib.  II.  cap.  5.  p.  172.  e  Centur.  II.  n.  27.  p.  173 1 
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no  opportunity  of  enquiring  into  it  and  treating  it  in  she  fame  manner 
with  quickfilver.  Thusalfo  does  diftill’d  vinegar  in  the  folution  and  cryftalli- 
zation  of  verdegris,  leave  behind  many  particles  of  copper  undiffolv’d,  and 
which  are  again  no  otherwife  diffolv’d  than  by  the  addition  of  fpirit  of  fal 
ammoniac .  Glauber  s  hint,  adduced  up  and  down  in  his  writings,  is  not 
entirely  without  foundation,  namely,  that  fuch  fediments,  as  fettle  forne, 
times  in  the  different  folutions  and  digeftions  of  metals,  fliould  be  exa¬ 
min’d  fomewhat  more  clofely  and  carefully,  as  this  labour  may  very  often 
be  of  fervice. 

7-  Nay,  I  fee  not  what  fhould  hinder,  that  I  may  not  aferibe  the  deno¬ 
mination  of  a  fait,  even  as  it  is  commonly  taken,  to  fuch  a  production,  as  Eaffif,' 
fhows  all  the  marks  of  a  genuine  fait,  tho’  prepar’d  without  the  manifelt 
feparation  and  colledting  apart  of  the  remaining  principles,  and  tho’  the 
entire  body  of  the  metal,  or  the  greateft  part  thereof  be  reduced  to  fuch  a 
faline  fubftance.  In  the  fame  manner  that  we  deny  not  the  name  of  an 
oil  to  that  of  wax  or  any  other  foft  fat ;  tho’  almoft  the  entire  fubftance  of 
the  wax  or  fat,  lubtiliz’d  by  the  motion  of  the  fire,  does  conftitute  the  fame. 

8.  Yet  the  whole  difpute  may  be  more  eafily  decided  after  premifin"  the  Tl 
definition  or  a  fait,  and  with  this  the  illuftrious  Dr.  Hoffman  lupplies  us  in  » fiS*. " 
his  Differ  tation  de  Generatione  [alium  §  4.  where  he  fays  *,  c  a  fait  is  a  fapid 

‘  fubftance,  which  fuffers  itfelf  to  be  dilfolv’d  in  an  aqueous  liquid  f  with 
whom  alfo  agrees  Geber,  when  in  his  treatife,  Summa  perfe£tio[  he  thus 
fpeaks  of  folution  ;  «  every  thing  that  is  diffolv’d  (namely  in  fharp,  bitter, 

‘  auftere  and  acid  waters,  fuch  as  diftill’d  vinegar,  unripe  grapes  and  auf- 
1  tere  plums,  ÖV.  when  they  are  previoufiy  diftill’d )  mult  neceffarily  poffels 
1  the  nature  of  fait,  alum,  or  the  like’ :  And  fomewhat  farther ;  ‘  we  may 
‘  from  the  works  of  nature  fhow,  that  barely  fuch  things,  whofe  falts  par- 
c  take  of  the  nature  of  alum,  and  the  like,  do  admit  of  folution.’ 

9.  Thus  it  will  not  be  improper  to  make  the  principal  criterion  of  falts  The  principle 

:o  confift  in  this,  namely,  that  they  are  eafily  diffolv’d  in  an  aqueous  hu-  eu* 

midity.  The  other  requifites,  namely,  that  on  the  tongue  they  yield  ariftics  ofISts6 
remarkable  tafte,  that  after  folution  in  watery  menfiruum's  they  may  again  "  '  * 

be  eafily  reduced  to  a  dry  confidence,  when  duly  evaporated,  are  rather 
as  fecundary  and  improper  charadteriftics;  their  remaining  properties,  as 
-heir  colour,  fixednefs  or  their  abiding  the  fire,  their  purity  and  fluidity  are 
3nly  accidental  diftindtions,  which  may,  indeed,  alter  the  J peeks ,  but  in  no 
manner,  the^m^-,  in  which  re fpedt,  lugar,  tartar  and  other  falts,  call’d 
:he  effential  falts  of  plants,  vitriol,  alum  and  other  fuch  like,  are  certainly 
:o  be  reckon’d  in  the  number  of  falts.  In  no  other  manner  does  Bafil 
Valentine  ufually  fpeak,  who,  as  Helmont  and  Borrichius  teftify,  was  almoft 
:he  very  firft  that  introduced  the  appellation  and  diftindtion  of  the  three 
principles,  fait,  fulphur  and  mercury  j  for,  thus  he  writes  in  his  third  book 
Vol.  I.  Hhh  -  of 

f  Lib.  I.  PartIV.  c.  51.  J 
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Vitriolic  falts  or 
eryftal*  how  ob¬ 
tain'd  from  gold, 


From  lead. 


y 


tour  tin. 


r  nu trial  n  270  4  in  the  earth  is  a  mineral  fait,  call  d  vitriol,  &c.  this,  , 
! hit  dries'  an  inflammable  fulphur,  which  the  others  do  not.’  Alfo  in 
his  repetition  of  the  ft  one  of  the  wife ,  p.  io6.  on  tartar;  ‘  this  fait  is  not 

4  written  in  the  book  of  minerals.  . 

io.  Thus  if  one  could  only  obtain  from  metals  a  vitriol,  it  would  be  a 

fufficient  refutation  of  thofe  of  an  oppofite  opinion;  for  they  themfelves 
venture  not  to  deny,  that  all  metals,  even  the  nobler  fort,  which  other- 
wife  do  without  any  wafte  withftand  all  force  of  fire,  may  by  proper  men- 
ßruum* s  be  reduced  to  vitriols  or  faline  cryftals,  tho  as  to  gold  tne  matter 
is  not  fo  eafy,  upon  expofing  plates  of  gold  to  the  fomes  of  corrofive 
waters,  as  the  generality  do  with  this  view  recommend  it .  However, 
Er  hinaus  von  Brandau  in  his  twelve  fundamental  pillars  of  nature  and  art>  , 
p2o  propofes  a  fpeedy  and  no  improper  method  of  reducing  not  only 
Sold,  but  likewife  filver  and  mercury  to  fuch  cryftals  or  vitriolic  falts; 
namely,  the  gold  is  diftolv’d  in  aqua  regia ,  but  the  filver  and  mercury  in 
aqua  fortis ;  then  the  menftruum  s  are  drawn  off  to  about  the  half,  and  to 
the  remaining  liquor  fome  fpirit  of  wine  is  dropp  d  (for,  without  the  addi¬ 
tion  of  this  latter,  the  folution  of  the  gold  made  with  aqua  regia ,  does  with 
difficulty  fhoot  into  cryftals,  as  Cramer  teftifies*)  upon  which  in  a  cool 
place  it  ffioots  into  tranfparent  cryftals,  which  then  may  a-new  be  diftolv’d 
in  diftill’d  vinegar,  afterwards  in  diftill’d  rain-water  and  fpirit  of  wine : 
And  by  thefe  repeated  folutions  and  coagulations  they  may  be  brought  to 
the  greateft  purityh. 

Such  a  vitriolic  fait  may  more  readily  be  obtain  d  from  lead,  by 
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means  of  diftill’d  vinegar,  when  pour’d  on  minium ,  litharge,  cerufs,  or 
any  other  calx  of  lead,  as  being  foon  edulcorated  thereby ;  and  afterwards 
being  duly  evaporated  it  gives  a  fait,  which  on  account  of  the  peculiar 
fweetnefs  it  yields  in  the  tafte,  is  commonly  wont  to  be  call  d  fugar  of 
lead;  nay,  it  is  ftill  more  eafily  prepar’d,  without  any  preceeding  calcina¬ 
tion,  from  filings  of  lead  with  imall  aqua  fortis ,  or  fuch  as  has  been  diluted 
with  about  three  parts  of  common  water;  nay.  even  a  fomewhat  ftronger 
vinegar,  when  diftill’d  thro’  a  lead-alembic,  or  fuch  as  is  fill’d  with  fheet- 
lead,  carries  along  with  it  fo  much  of  the  lead,  that  the  vinegar  becomes 
not  only  obfervably  fweet,  but  when  it  is  alfo  abftradted  or  duly  evapo¬ 
rated,  it  fhoots  into  faccharine  cryftals*.  In  this  manner  Zapata  prepares 
his  aqua  /Efculapii ;  for,  that  it  is  nothing  other  than  a  fluid  fugar  of  lead,  i 
may  be  eafily  fhown  from  the  circumftances  mention’d  by  the  author  hini- 
felf,  fee  his  Mirabilia  Medico-chirurg.  publifh’d  by  Spleiffms k. 

12.  That  from  tin  in  the  fame  manner  as  from  lead,  a  fait  may  be  ex¬ 
tracted  with  diftill’d  vinegar,  Glafer ,  indeed,  denies  in  his  Traité  de  la 

Chymie’.  > 
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Cbyrnie1.  But  upon  taking  good  fharp  diftill’d  vinegar,  to  which  in  the 
diftillation  about  a  handful  of  common  fait  has  been  added,  and  pouring  it 
upon  calx  of  tin,  prepar’d  by  bare  ignition  and  a  conflant  ftirring  it,  and 
afterwards  fuffering  them  to  digeft  duly  together  for  fome  time,  ft  indeed, 
takes  fo  much  to  itfelf,  that  upon  dropping  fome  fpirit  of  vitriol  into  the 
folution,  it  flrait  becomes  muddy  and  precipitates.  In  this  manner  Myn . 
ficbtus  prepares  his  fal  or  magifterium  joviale m. 

13.  From  copper,  a  vitriolic  fait  is  very  commodioufly  obtain’d,  if  itFromco„  cr 
be  cemented  and  calcin’d  with  common  fulphur ;  for,  the  fpirit  of  vitriol  * 

lays  weak  hold  on  the  copper,  fo  that  a  pound  of  it  fcarcely  takes  to  itfelf 
half  an  ounce  of  copper.  From  verdegris  alfo  with  diftill’d  vinegar  green 
cryftals  are  ufually  made,  and  fold  by  druggifls  under  the  name  of  diftill’d 
verdegris.  The  green  precipitate  of  Beguinus  and  Hartmann  for  the  clap, 
differs  little  from  this. 

14.  In  the  fame  manner  may  from  iron,  as  from  copper,  a  vitriol  be  From  ito«, 
prepar’d  by  cementation  and  calcination  with  fulphur ;  nay,  as  Glauber 

writes,  it  may  alfo  be  eafily  obtain’d  by  barely  conveying  the  fume  of  burn¬ 
ing  fulphur  to  fome  iron-filings,  put  in  a  capacious  alembic ;  nay,  even  by 
mixing  iron-filings  with  pounded  fulphur,  and  barely  fprinkling  it  with 
water,  it  will  in  a  few  hours  fo  heat  as  to  burfl  the  glafs,  and  yield  a  very 
thick  fume,  and  laftly  become  a  brown  powder,  which  by  gentle  roafting 
in  an  open  veffel  changes  to  a  beautiful  red  crocus ,  from  which  afterwards 
with  rain-water  a  vitriolic  fait  of  no  ungrateful  tafle  may  be  extra&ed\ 
Neverthelefs,  iron  does  eafily  and  readily  yield  to  the  fpirit  or  oil  of  vitriol, 
when  diluted  with  about  three  parts  of  common  water,  which  is  alfo  the 
moll  common  way  of  preparing  a  martial  vitriol  ora  vitriol  of  iron.  Yet 
in  this  preparation  there  is  this  remarkable  *,  namely  the  fpirit,  nay,  even 
the  oil  of  vitriol  itfelf  does  often  obtain  partly,  thro*  the  more  immediate 
communication  with  the  glowing  matter  in  the  diftillation,  partly  by  the 
addition  of  an  inflammable,  vinous  fpirit ;  nay,  even  barely  by  the  abftrac- 
tion  thereof  from  common  mercury  (which  happens  in  the  preparation  of 
turpeth  mineral)  a  peculiar  volatility  and  fuch  a  penetrating  force,  as  that 
it  can  fcarce  in  any  manner  be  check’d  from  yielding  thro*  the  jundlures  a 
very  fulphureous  fume,  which  almoft  ftifles  the  by-ftanders ;  but  which, 
upon  only  putting  into  the  receiver  fome  frefh  iron-filings,  that  are  not 
rufty,  is  immediately  entangled  and  concentrated  into  a  beautiful  vitriol. 

15.  But  as  for  the  moft  part  thefe  vitriolic  falts,  prepar’d  from  metals  Th  f  iri,. 
with  acid  menfiruum' s,  have  a  very  naufeous  and  auftere  tafte ;  nay,  fome  falts  how  correft» 
of  them,  a  very  ftrong  feptical  or  corrofive  virtue,  fome  have  attempted  cd‘ 

to  correél  them  in  fome  meafure,  and  render  them  fitter  for  medicinal 
ufe,  partly  by  repeated  folutions  in  diftill'd  vinegar  and  diftili’d  rain-water, 

H  h  h  2  and 
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and  partly  by  the  addition  of  fpirit  of  wine,  or  a  volatile,  urinous  fait  •,  and 
indeed,  as  to  fpirit  of  wine,  its  effect  in  weakening,  or,  as  it  is  commonly 

call’d,  edulcorating  or  dulcifying  the  ftrongeft  acids  and  corrofives,  as  for 
inftance,  oil  of  vitriol,  concentrated  fpirit  of  nitre,  is  well  known. 
Baftl  Valentine  has  mention’d  of  diftill’d  vinegar,  that  it  is  the  beft  correc¬ 
tive  of  all  mineral  poifons  efpecially  *,  and  he  alfo  adduces  an  evident  expe¬ 
riment,  that  is  well  worth  to  be confidered,  whereby  diftill’d  vinegar  weakens, 
nay,  entirely  changes  glafs  of  antimony  and  other  ftrong  antimonial  eme¬ 
tics’  •,  nay,  the  above-mentioned  precipitate  is  ufually  fo  prepar’d,  that 
the  mercury  and  copper  are  diffolv’d  in  aqua  fortis ;  afterwards  the  aqua 
ƒ ortis  is  abftradted  therefrom,  but  what  remains  behind  is  diffolv’d  in  dif¬ 
till’d  vinegar,  and  very  feldom  caufes  either  vomiting  or  falivation: 
Whereas  the  former  effett  isotherwife  very  common  to  copper,  and  the  latter, 
to  quick-filver  after  folution  and  precipitation  in  aqua  fortis  •,  and  certainly 
the  peculiar  and  mutual  changes,  which  diftill’d  vinegar  both  fhews  in  and 
again  fuffers  from  metals,  but  efpecially  lead,  copper  and  iron,  deferves 
mature  confideration,  as  appears  in  different  manners  in  fugar  of  lead, 
cryftals  of  verdegris,  different  crocus's,  and  precipitates  both  of  iron  and 
copper.  We  mult  not  difregard  the  commendation  Ifaac  Hollandus  beftows 
on  diftill’d  vinegar,  when  he  affures,  that  above  other  menftruum's,  it  is 
poffels’d  of  an  eminent  virtue  of  penetrating  metals,  volatilizing,  rectifying 
and  again  fixing  themp. 

1 6.  But  that  fpirits,  or  volatile,  urinous  falts  fhould  be  fitted  to  correct 
thefe  vitriolic,  falts,  fome  might,  probably,  call  in  queftion  on  this  account, 
namely  as  it  may  be  apprehended,  that  thefe  falts  may  be  deftroy’d  by  the 
addition  of  an  alcaline  liquor,  in  regard  the  metalline  particles,  concreted 
with  the  acid  menfiruum ,  are  again  torn  and  feparated  from  their  union  and 
Combination.  But  this  apprehenfion  is  groundlefs  •,  for,  copper,  if  only 
diflulv’d  with  common  aqua  fortis ,  is  not  precipitated  by  fpirit  of  urine  or 
fal  ammoniac  or  if  at  firft  any  of  it  be  precipitated,  it  is  again  ftrait  dif- 
i'olv’d,  upon  pouring  in  a  larger  quantity  of  the  fpirit,  whereby  the  colour 
is  then  very  beautifully  exalted  •,  fo  that  the  liquor,  that  was  before  entirely 
greenifh,  does  now  give  the  moft  beautiful,  blue  faphirine  tindture.  The 
only  thing  that  feems  to  be  ftill  wanting  is,  that  this  folution  cannot  eafily 
be  reduced  to  cryftals  of  the  like  colour  •,  for,  upon  evaporating  it  even  in 
the  gentleft  manner,  or  abftradting  it  in  clofe  veffels,  the  beautiful  blue 
colour  foon  vanifhes,  and  there  remains  behind  a  greenifh  faline  magma , 
that  with  great  difficulty  coagulates  *,  but  urged  with  a  ftronger  fire,  fulmi¬ 
nates  in  the  moft  violent  manner,  to  the  endangering  the  by-ftanders.  Stijfer 
alfo  ownsq,  that  he  found  no  lefs  difficulty  in  the  folution  of  Cyprian  vitriol, 
which  in  like  manner,  upon  his  dropping  an  urinous  fpirit  thereon,  inftead 


6  Vide  Valentin,  de  magno  lapide  antiquorum  Sapientium  p.  107.  et  Currus  triumphalis 

antimonii,  p.  390.  p  \  id.  Stab/.  Specim.  Bcccber.  P.  If,  memb.  2,  exper,  199. - 200. 
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of  precipitating  or  becoming  muddy,  was  exalted  to  a  very  beautiful 
colour,  but  could  in  no  manner  be  brought  to  fhoot  into  cryftals ;  yet  he 
mentions,  that  after  feveral  fruitlefs  attempts,  he  at  length  accomplifh’d 
it  by  means  of  a  liquor,  neither  acid  and  corrofive,  nor  alcaline  and  Jixi- 
vious,  which  the  author  in  the  above-mentioned  place  does  not,  indeed, 
exprefsly  mention,  yet  it  has  long  fince  been  conjedhired  by  the  experienced 
to  be  no  other  than  a  rectified  fpirit  of  wine.  Glauber ,  in  his  Philofophical 
furnace r,  as  alfo  in  his  Profperity  of  Germany %  fhows  very  clearly,  how 
vitriol  of  filver,  prepar’d  with  oil  of  vitriol  or  aqua  fortis,  may  by  means 
of  fpirit  of  urine  be  corredted. 

17.  I  know  not  whether  we  may  here  refer  the  correólion  or  exaltation 

of  fuch  vitriolic  falts,  as  fome  have  attempted  by  the  addition  of  other  falts.  corre&ed  by 
Thus  we  find  in  Digby' s  experiments  p.  189.  how  to  corredt  the  cryftals  othci  fsIts' 
of  filver  by  the  addition  of  faltpetre,  fo  that  thereby  their  diuretic  virtue 
may  be  the  milder  and  more  fafe.  Pebure  teaches,  that  from  iron  by 
means  of  aqua  fortis ,  alter’d  by  a  little  falt-petre,  may  be  obtain’d  genuine 
cryftals,  which  are  alio  proper  to  be  taken  internally  Cajfius  in  his  treatife 
de  auro  cap.  x.  p.  109.  changes  gold  itfelf  by  means  of  the  phlegm  of  aqua 
fortis  and  fea-falt  into  very  red  cryftals,  which  fmeil  of  violets  and  have 
bio  ungrateful  tafte  •,  and  tho’  in  this  manner  they  might  with  better  fuccels 
be  us’d  in  medicine,  yet,  probably,  they  will  be  the  lefs  receiv’d  by 
others,  as  foreign  falts  are  very  evidently  added  to  them. 

18.  But  to  omit  thofe  vitriolic  falts  and  to  proceed  to  fuch  as  are  gene-  Saits  which  ar. 
rally  held  to  approach  nearer  to  genuine  falts  ;  Geber c  plainly  fhows  the 

method  of  obtaining  them,  when  he  fays  ;  4  we  may  from  the  works  of  by  caki- 
4  nature  fhow,  that  barely  fuch  things,  as  poflefs  the  nature  of  falts,  alum  naUün’ 

4  and  the  like,  fuffer  folution,  &c.  and  fuch  as  are  thus  difiolv’d  muft 
4  neceftarily  be  fo  by  virtue  of  their  nature.  But  as  we  fee,  that  all  fuch 
4  things,  as  are  duely  calcin’d,  are  by  the  repetition  of  the  calcination 
4  and  folution  diffolv’d;  it  will  hence  be  manifeft,  that  all  calcin’d  matters 


4  approach  neareft  to  the  nature  of  falts  and  alum’. 

19.  And  thus,  as  it  were,  calcination  is  the  fhorteft  and  fpeedieft  key  Calcination  tf 
for  opening  the  firm  locks  and  bolts  of  metals •,  but  calcination,  even  as 
Geber  defcribes  itu,  is  a  pulverilation  of  a  thing  by  means  of  fire,  whereby 
the  humidity,  which  held  together  or  combin’d  the  parts,  is  diflipated. 

But  now  this  happens  in  a  twofold  manner,  as  he  there  alfo  fhows  p.  100, 
either  barely  by  the  fire,  or  by  the  acrimony  of  the  fait :  Both  methods 
are  defcrib’d  by  Ifaac  Hollandus  in  a  particular  treatife  he  wrote  on  the  falts 
and  oils  of  metals  *,  and  he  holds,  that  the  former  anfwers  better  m  the 
harder,  and  the  latter  in  the  fofter  metals ;  namely  gold,  filver,  tin  and 
lead  are  diflfolv’d  in  their  proper  acid  menfiruurf  s,  and  afterwards  precipi¬ 
tated  % 


*  Lib.  II.  p.  19.  5  Part  IV.  p.  68.  *  Summ,  perfect,  lib.  I*  cap.  LI, 
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tated  *,  the  calx  elixated  from  all  its  fait,  is  then  put  into  cucurbites  wi  th 
flat  bottoms,  not  exceeding  a  finger  in  thicknefs  ;  and  then  it  is  kept  for 
20,  30,  nay  more  days  in  fuch  a  degree  of  warmth,  as  is  neceffary  to  make 
the  lead  run,  yet  without  igniting  it ;  after  that,  the  fire  is  gently  increas’d 
to  ignition,  and  continued  at  that  pitch  above  eight  days  ;  and  the  more 
volatile  part,  which  he  calls  a  mercury,  rifes  up  in  form  of  white  flowers, 
and  the  calx  remaining  behind  at  the  bottom  fwells  or  heaves  like  a 
fponge  •,  and  when  this  happens,  the  fait  is  drawn  off  with  diftill’d  vinegar; 
and  what  is  brought  over  is  purified  by  repeated  folutions  and  coagulations; 
but  the  harder  metals  as  copper  and  iron,  are  filed  fmall,  and  then  rever¬ 
berated  by  a  bare  flight  ignition ;  but  for  a  longer  time,  as  30,  nay  90 
days  fucceflively,  till  they  alfo  heave  and  fwell  like  the  former ;  and 
then  the  fait  is  extra&ed  with  diftill’d  vinegar.  But  certainly  this  operation 
requires  an  uncommon  degree  of  patience,  and  an  entirely  accurate  regi¬ 
men  of  the  fire  (and  here  the  author  veryjuftly  hints,  that  one  muft  take 
particular  care,  that  the  metals  do  not  vitrify)  and  hence  he  had  fo  few 
followers ;  nay,  it  has  hardly  been  believ’d  by  a  great  many.  But  yet,  that 
this  manner  of  opening  and  fubtilizing  metals  by  fuch  a  continued  reverbe¬ 
ration  does  thus  fucceed,  is  confirm’d  by  Kunckel' s  own  experience,  when 
he  fays,  4  that  iron-filings,  when  treated  in  this  manner,  become  a  fubtile 
4  crocus ,  which,  as  he  hints,  contains  more  in  it  than  is  proper  to  reveal4**. 

20.  Monte  Snyder's  method  has  been  more  generally  receiv’d,  (proba¬ 
bly,  as  the  procefs  is  much  eafier  and  more  compendious )  wherein  he 
mixes  the  metals  with  the  regulus  of  antimony,  and  then  refolves  them  by 
means  of  falt-petre,  tartar  and  fulphur,  mixt  together  in  a  due  proportion; 
m  iuch  manner,  that  after  the  falts  which  were  added  are  elixated  and  the 
iu  phur  feparated  from  the  remaining  calx's,  after  being  firft  open’d  by 
urther  calcination,  the  fait  may  at  length  be  extradted  ;  as  this  is  more  fully 
exp  am  d,  partly  by  the  author  himfelf,  tho’  fomewhat  more  darkly,  and 
^lrt  J  y  ,  Commentator  Berlichius ,  both  in  his  remarks  annex’d  to 
on  e  nyder  s  treatife,  and  alfo  in  his  inaugural  diflertation  de  Medicina 
umverjali  An  1 679  at  Jene.  But  as  the  illuftrious  Stahl  hints  in  his  ob- 
ei  va pons  for  the  month  of  April,  fcarcely  can  any  other  thing  be  obtain’d 
T*  manner  than  beautiful  clear  cryftals,  and  which  alfo  Berlichius  him- 

nofTWVd  entire  y  deny,  only  that  he  would  maintain,  that  they  are 
poflefs  d  of  a  greater  degree  of  fixednefs  and  fluidity.  * 

ere  etncr  mme-  ^  one  n^ght  juftly  wonder,  why  the  artifts  did  not,  inftead  of 

f  hmmon  frp  ur’ empIoy  other  ™nerals>  or  even  metals  them- 
“  fire  'dr  w’  PT  1'  IS  weU  known’ that  tin  and  lead  do  in  a  gentle 

heat  become  ƒ -  togeJ-her  and  run  into  each  other;  but  as  foon  as  the 

as  to  alow  lit8  °yln^’ 1  at  veffels  are  ignited,  they  fo  heat  each  other, 

as  to  glow  like  a  burning  coal,  aud  prefently  fall  to  allies.  •  Thus  it  is  atfo 
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very  remarkable  of  zink,  that  when  laid  in  bits  on  any  metal,  as  for  in- 
ftance  hot  running  lead,  it  ftrait  breaks  out  into  a  very  clear  bright  flame  ^ 
and  by  a  copious  evaporation  of  very  white  flowers,  it  at  laft  changes  with 
the  metal  to  a  very  light  and  highly  tender  white  powder.  And  I  remem¬ 
ber  not  to  have  found  any  trace  of  this  in  any  other  author  than  in  the 
latter  part  of  Beecher's  Concordantia  Chymica ,  which  he  calls  rofetum  chy- 
miem x  »  where  he  teaches,  how  to  convert  gold  itfelf  into  a  yellowifh  calx, 
without  any  luftre  or  fplendor,  upon  mixing  about  three  parts  of  zink  with 
it,  and  again  fubliming  it  from  the  gold  with  the  ftrongeft  degree  of  fire. 

22.  The  following  method  is  the  more  ufual  and  better  known,  for  The  more 
the  more  accurately  attenuating  and  opening  metals  namely,  by  often  ab-  “et-^vv°hf4ct*lc^ 
drafting  and  fubliming  mercury  therefrom.  Thus  Etmuller y  recommends, 

when  one  would  further  chemically  edulcorate  a  calx  of  gold,  made  with 
aqua  regia ,  and  dulcified  with  common  water,  the  Mercurius  dulcis  fhould  be 
added  in  equal  quantity,  and  by  a  continu’d  careful  rubbing  be  well  mix’d 
together,  and  afterwards  again  fublim’d  from  the  :alx  of  gold,  and  the  gold 
will  remain  behind  like  a  wool ;  and  it  afterwards  will  become  the  fitter  for 
the  extraction  of  the  tincture,  and  alfo,  doubtlefs,  of  the  fait.  That  corro- 
five  fublimate  will  be  (till  more  powerful,  fo  that  without  a  previous  folu- 
tion  of  the  metals  in  aqu<e  fortes  it  will  be  alone  fufficient,  will  be  eafily 
granted  by  fuch  as  know  the  power  of  fal  ammoniac,  or  even  arfenick  itfelf  in 
this  cafe  •,  tho*  this  method  will  be  the  lefs  agreeable  to  fuch  as  would  have 
abfolutely  no  acid  us’d  therein,  the  more  evidently  the  falts  combin’d  with 
the  fublimate  do  here  operate. 

23.  Thus  moil  people  have  chofe  to  ufe  running  'quickfilver,  which  The  meth^of 
method  Atremontius  alfo  fhews,  as  author  of  the  French  treatife,  entitled  running  quidam 
the  Grave  of  poverty,  and  which  Borrichius  (  as  the  method  is  fomewhat  f0errn^d'v  FC: 
obfeure  in  the  above-mention’d  treatife  )  as  it  was  communicated  to  him 

by  the  author  himfelf,  has  plainly  enough  fhown  in  his  Confpett.  Chymicor . 
illufir.  §  57.  p.  38.  and  from  which  is  not  very  different  the  procefs  de- 
ferib’d  by  Beecher  in  his  Tripod,  hermet.  under  the  following  title  Concord, 
mercur.  Lunte,  lit.^Ë.  p.  170.  And  which,  as  he  mentions,  was  commu- 
nicated  by  Keflerus  and  Clauftus ,  body-phyfician  to  the  Emperor  Ferdi¬ 
nand  III.  Yet  it  hands  hill  more  clearly  and  evidently  explain’d,  in  the 
works  of  Angelus  Sala,  p.  290.  under  this  title.  Spiritus  foils .  Johannis 
Ofiandri ,  Superintendant  at  Murhach  *,  namely,  the  gold  is  beat^into  veiy 
thin  plates,  amalgamated  with  running  mercury,  and  the  fuperfluous  mer¬ 
cury  {trained  from  it  thro’  leather-,  the  mafs,  remaining  behind  in  the  lea« 
ther,  is  put  into  a  glazed  tell  on  glowing  coals  under  a  glals-helm,  to  catch 
the  mercury,  as  it  flies  off,  and  that  it  may  again  be  leparated  from  the 
amalgam  -,  the  neceffary  encheireßs  here,  as  Beecher  remarks,  confilts  in 

this,  °that  between  the  helm  and  the  earthen  veffel,  wherein  the  amalgam 

lies-, 

*  N.  3.p.  792.  y  Coüeg.  pkarmac,  Stbroea.  S.  III.  c. 
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lies,  a  fpace  of  a  finger’s  breadth  be  left,  that  the  mercury  may  fly  off  the 
quicker,  and  fettle  in  the  helm  :  But  before  the  mercury  is  half  or  entirely 
evaporated,  the  mafs  of  gold  muft  be  taken  from  the  Are,  and  again 
.  rubb’d,  that  it  may  not  run  or  cake  together,  a  thing  that  mull  be  very 
carefully  avoided.  After  that  the  mercury  is  entirely  driven  off,  to,  the 
remaining  calx  muft  be  again  added  frefti  mercury,  or  even  the  former 
mercury,  and  be  again  feparated  therefrom  by  die  fire  i  and  this  muft  be  . 
i'o  often  repeated,  till  at  laft  the  calx  will  receive  no  more  mercury.  In 
the  procefs  it  is  not  even  necefiary,  that  the  mercuiy,  which  in  amalga¬ 
mating  was  again  added  to  the  gold,  be  entirely  feparated  therefrom  ;  for,  j 
it  is  no  hinderance,  tho’  fome  of  it  ftill  remain  behind  along  with  the  gold. 
Now,  when  the  calx  of  gold  receives' the  mercury,  either  with  difficulty  or 
not  at  all,  then  all  the  mercury  is  entirely  feparated  from  it  by  the  heat, 
only  you  muft  take  care  that  the  calx  does  not  run  •,  this  calx  is  in  fome ! 
mealure  reddifh  •,  and  on  it  is  pour’d  diftill’d  vinegar,  which  extra&s  from 


it  what  the  mercury  has  prepar’d  for  folution  ;  and  then  to  the  remaining 
.calx  either  the  former  or  even  frefh  mercury  is  again  added,  which  it  then 
(  a  thing  to  be  wonder’d  at )  very  quickly  receives  again ;  and  then  in 
the  fame  order  the  firft  procels  is  repeated,  till  the  entire  calx  of  gold  be  in 
this  manner  refolv’d,  which  yet  can  be  no  otherwife  effected  than  by 
many  and  thole  often  repeated  proceffes.  The  vinegar,  employ’d  in  the  folu-! 
tion,  and  which  was  afterwards  decanted  off,  is  pour’d  together,  and  then 
evaporated  with  a  foft  fire  over  the  afhes ;  and  there  remains  behind  at  the 
bottom  a  fait,  which  may  be  difiolv’d  a-new  and  purified  in  diftill’d  rain¬ 
water.  This  fait,  after  drying  and  diftilling  it  in  a  retort,  yields  a  very 
penetrating  fpirit  that  fmells  like  faffron  j  at  the  bottom  there  remains 
behind  an  afh-colour’d  caput  mortuum ,  from  which  again  a  fait  may  be  ex¬ 
tracted,  far  exceeding  the  former  in  purity  and  fixednefs. 

Soj'tfroWvins  2 4-  That  refolution  of  gold  and  filver,  fought  after  by  Lucas  Oftander , 
«itr  n,vr°  Mother  10  above-mention’d  Joh.  Ofiander ,  publifh’d  by  Job.  Ulric. 
,nv  grunni . .  uncjer  the  title  of  Ofiander' %  Experiments ,  and  illuftrated  with 

many  examples,  is  only  in  fome  circumftances  different  from  the  former  j 
namely,  that  author  made  an  amaigam  of  one  part  of  purified  gold,  and 
the  fuperfluous  quickfilver  he  then  {trained  from  it  thro’  leather,  and  put 
what  remain’d  into  a  glafs-phial,  coated  externally  with  lute,  and  pafs’d  it 
into  a  common  pot,  whole  bottom  was  {truck  out,  and  applied  to  it  the 
flame  of  a  lamp,  whereby  all  the  quickfilver,  or  the  greateft  part  thereof/ 
was  evaporated  ;  fo  that  the  gold  remain’d  behind  like  an  afh-colour’d,  or 
fallow-brown ifh  ball.  As  this  happen’d,  he  took  out  the  ball,  before  the 
glafs  cool’d,  and  before  it  had  cak’d  too  clofe  to  the  glafs,  he  ground  it 
and  again  added  fome  quickfilver,  as  alfo  common  water,  and  rubb’d  them  • 
fo  long^till  the  water  pour’d  on  became  black  •,  and  then  decanting  it  off, 
he  pour  d  on  frefh :  And  this  he  fo  often  repeated,  till  in  the  rubbing  no 

morel 
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•'lore  blacknefs  'was  to  be  feen.  The  amalgam  thus  wafh’d  he  treated 
o-ain  in  the  preceeding  manner,  till  the  whole  fubftance  of  the  gold  was 
onverted  into  fuch  a  black  powder  ;  this  black  and  very  tender  powder, 
dien  gently  ignited,  as  he  teftifies,  in  a  crucible,  fo  that  the  common  mcr- 
ury  ftill  adhering  to  it  might  evaporate  (which  may  again  be  recover’d 
>y  fetting  about  the  reparation  in  a  glafs-retort)  acquires  a  dark-yellow 
oloury  but  is  depriv’d  of  all  lplendor,  and  can  never  again  be  reduced  to 
rold,  but  changes  to  a  green-colour’d  glafs  like  an  emerald,  when  the 
edudtion  is  attempted  both  with  extemporaneous  and  common  fait  of  tartar-, 

)Ut  when  often  extra&ed  with  diftill’d  vinegar,  it  is  at  length  entirely  con- 
rerted  into  a  fait  of  fome  fervice  in  medicine-,  and  the  fame  thing  alfo 
lappens  with  filver,  if  we  only  obferve,  that  the  water,  with  which  the 
imalgam  is  elixated,  and  the  powder  itfelf,  which  is  wafh’d  from  the 
tmalgam,  is  not  fo  very  dark;  but  when  attempted  to  be  reduced,  it  be- 
Tomes  a  yellowifh  glafs,  or  of  a  hyacinthine  colour. 

25.  But  however,  as  there  are  fome  of  fo  delicate  a  tafte,  as  that  théy  me 

;annot  well  bear  the  leaft  acrimony,  fuch  as  diftill’d  vinegar  is  poffefs’d  of, tic  ' 
md  which  is  ufually  employ’d  for  the  extraction  of  this  fait;  to  give  fatisfac- 
ion  to  fuch,  and  to  cut  off  all  further  occafion  of  exception,  we  lhall  only 
tdduce  the  remark  of  the  laborious  Borrichius ,  whereby  it  has  been  found, 
hat  the  very  water,  with  which  fuch  amalgams  are  wafh’d,  after  the  black- 
fh  powder  is  leparated  therefrom,  and  when  the  water  is  evaporated  by 
1  gentle  warmth,  yields  forth  fome  pure  fait,  which,  upon  taking  pure 
diftill’d  water  thereto,  could  proceed  from  nothing  other  than  from  the 
metal,  which  by  this  repeated  grinding  with  the  quick-filver  is  in  fome 
meafure  opened.  Borrichius  in  his  treatife  de  Hermet.  &?  JEgypt.  Sapient* 
writes  thus ;  ‘  I  make  an  amalgam  of  four  parts  of  highly  purified  quick* 

1  filver,  and  one  part  of  gold,  previoufiy  well  refin’d  by  means  of  anti- 
‘  mony ;  on  which  amalgam  1  pour  diftill’d  water,  and  for  a  long  time  rub 
t  and  grind  it  in  a  glafs-mortar,  fo  often  as  I  have  leifure.  In  the  mean 
‘  time  I  daily,  nay  hourly  obferve,  that  fomewhat  of  a  darkifh  body  does 
C  from  the  rubbing  appear  in  the  water ;  now  when  the  water  appears  to 

<  be  fufficiently  fatura  ted  with  this  blacknefs,  I  pour  it  off  into  a  clean 
t  glafs ;  and  in  a  little  time,  when  the  black  powder  has  fettled  to  the 

<  bottom,  I  again  pour  upon  the  amalgam  the  clear  water  floating  a-top  ; 

<  I  rub  it,  as°before,  repeatedly  :  After  fome  days,  when  the  blackifh 
c  powder  no  more  appears  fo  plentifully  on  the  rubbing,  I  again  put  to  it 
«  fome  very  pure  quick-filver,  that  the  amalgam  may  become  the  fofter, 

‘  and  the  metallic  powder  adhering  to  the  glafs-peftle  may  the  more  accu- 
i<  rately  be  divided :  And  thus  continuing  the  procefs  for  fome  weeks,  I 

t  dry  the  black  powder  in  the  heat  of  the  fummer-fun,  and  in  different 
‘  manners  I  attempt  its  reduction  to  gold  ;  but  I  could  not  hitherto  acconv 
'Vol.  I.  Hi  ‘  Pli(h 

*  Lib.  II.  c.  VII.  §  5.  p.  409. 
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plifh  it,  what  encheirefes  foever  I  employ’d.  The  diftill’d  water  fo  often 


4  pour’d  upon  it,  I  caus’d  gently  to  evaporate,  and  it  left  behind  at  the 
4  bottom  forne  grains  of  a  cryftalline  fait.  The  thing  happen’d  in  the 
4  fame  manner  with  filver,  and  ftill  fomewhat  quicker ;  but  the  powders, 

4  forced  from  the  filver,  are  not  blackifh,  but  rather  of  an  alh-grey  colour : 

4  But  fo  far  as  I  know,  they,  like  the  former,  fuffer  themfelves  in  no  man- 
4  ner  to  be  again  reduced  to  filver.  White-lead,  call’d  now-a-days  tin, 

4  does  alfo  yield  by  this  rubbing  fuch  a  blackilh  powder,  greatly  refem-  ■ 
4  bling  that  from  gold.  Filings  of  copper,  when  rubb’d  for  two  days, 

4  become  a  genuine  amalgam  •,  tho’  this  is  hitherto  unknown  tomoft  peo- 
4  pie  ;  and  it  leaves  behind  in  the  water  at  firft,  indeed,  a  blackifh  powder,. 

4  which  in  continuing  the  rubbing  becomes  almoft  yellowifh.  Black-lead 
4  or  lead  feparates  in  the  water  white  flakes,  and  that  pretty  copioufly.  The 
water,  employ’d  in  the  rubbing  to  each  amalgam,  when  gently  evapo- 
4  rated,  leaves  behind  at  the  bottom  fome  genuine  acrid  fait.  But  that  no 
one  may  imagine,  that  either  the  black  powder  or  the  fait  proceeds  from 
the  quick-filver,  employ’d  in  the  operation,  he  muft  know,  that  I  could 
‘  ncv?er  hitherto  force  any  one  of  them  from  it,,  when  it  is  well  purified 
4  tho’  I  have  for  a  long  time  repeatedly  rubb’d  and  ground  it  by  itfelf  in  a 
4  mortar  with  diftill’d  water.’ 

26.  Inftead  of  this  very  opero fe  and  tedious  rubbing,  digeftion  may  be 
employ  d ;  in  which,  notwithftanding,  luch  a  degree  of  warmth  muft  be 
kept  up,  that  the  quick-filver  may  be  ready  to  fublime,  but  yet  little  of  it 
actually  be  rais’d  •,  and  when  continued  a  day  and  a  night,  or  even  for  a 
longer  time,  the  amalgam  will  be  cover’d  with  a  blackifh  fkin  ;  and  then 
it  is  taken  out,  and  ruob’d  for  a  long  time  in  a  ftrong  mortar  with  diftill’d 
water,  rind  much  of  the  blackifh  powder  goes  into  the  water,  which  is  then 
decanted  ,rom  the  black  powder,  either  as  the  nnwder  ferric  ^ 
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27.  But  as  we  leave  everyone  to  his  own  judgment,  fo  we  now  addrefs  tl®  ufe  <»f  iia 

f  ^  ^  mctaL'C  t 

ourfelves  to  add  fomething  as  to  the  ufe  of  this  fait;  and  this  ufe  regards  whit ft 
partly  phyfics  and  chemiitry,  partly  medicine  and  furgery.  As  to  the 
firft,  the  great  promifes  of  fome  about  it  are  well  known  •,  namely,  that  the 
fait  of  metals  is  the  philofophers  ft  one:  Now,  tho’  Jfaac  Hollandus  exprefsly 
afcribes  to  his  metallic  falts  (and  even  to  thofe  prepar’d  from  the  ignobler  it* ringing  and 

t  t  '  1  i  ^  fix1  nfr  mercury» 

metals)  the  power  of  tinging  and  of  fixing  mercury,  to  whom  alfo  among 
the  moderns  Kunckel  with  his  own  experience  agrees,  as  he  relates  it  in  his 
chemical  remarks3,  in  thele  words;  4  I  know  how  to  make  a  fait  from 
4  metals,  which  is  fomewhat  operofe  in  a  laboratory  out  of  a  glafs-houfe, 

4  or  the  like  conftant  fire.  This  fait,  does  like  other  falts,  fuffer  itfelf  at 
4  firft  to  be  diflolv’d  in  vinegar  or  to  be  extraóted  with  it,  and  it  alfo  paffes 
4  along  with  it  thro’  the  filtre ;  but  after  it  once  flioots  like  an  alumen  pht- 
4  mofum>  neither  vinegar  or  water  any  longer  diffolve  it,  nor  will  it  melt 
4  in  any  fire,  except  in  a  very  vehement  one,  where  it  becomes  a  milk- 
4  colour’d  glafs :  And  this  has  much  employ’d  my  thoughts.  But  as  I 
4  brought  about  its  folution  in  water,  I  pour’d  it  on  highly  purified  and 
4  volatile  mercury,  till  I  forced  the  water  from  it  in  the  warmth  ;  and  in 
4  the  reduction  I  had  a  brittle  mafs,  which,  after  a  number  of  fufions 
4  and  feparations,  yielded  about  i  ~  loths  (or  half  ounces)  of  the  fined;  and 
4  moft  beautiful  filver’.  Yet  thefe  authors  ingenuoufly  own,  that  thefe 
their  falts  ft  ill  want  much  to  entitle  them  to  that  name.  And  thus  it  may 
be  fufficient,  that  we  here  advance  what  Geber  in  his  Summ.  perfett.* 
has  faid  of  this  matter  both  modeftly  and  fignificantly ;  4  but  the  reafon 
4  that  folution  has  been  invented  has  been  the  fubtilization  of  fuch  matters,^ 

4  as  have  no  proper  flux  or  ingrefs,  on  which  account  the  great  ufe  of 
4  the  fpirits  and  of  thofe  things  which  are  of  their  nature  is  loft;  for, 

4  every  thing  that  is  diflblv’d  muft  necefiarily  be  poflfefs’d  of  the  nature  of 
4  fait,  alum,  or  the  like;  but  their  nature  is,  that  they  give  fufion  before 
4  their  vitrification:  And  thus  in  like  manner  fpirits  diflfolv’d  caufe  the 
4  like  flux  ( fufion  )  and  now  as,  according  to  their  nature,  they  greatly 
4  agree  with  bodies,  and  alfo  mutually  with  each  ether,  when  they  have 
4  acquired  their  flux,  it  is  necefiary  that  thereby  they  penetrate  bodies,  and 
4  in  penetrating  alfo  tranfmute  them’. 

28.  And  even  this  fubtilization  of  metals,  adduced  from  Geber  and  recom-  Metallic  (air* 
mended  by  him  under  this  operation,  affords  no  fmall  light  to  fuch  as  enquire  " 

what  advantage  may  be  expected  therefrom  in  medicine ;  for,  this  reduc¬ 
tion  of  metals  into  falts  may  either  fo  happen,  that  fuch  falts  are  extraóted 
and  feparated  therefrom,  or  they  may  now  be  attenuated  and  tranfmuted  ; 
and  it  is  evident,  that  in  both  manners  they  become  more  adapted  for  me¬ 
dicinal  ufe;  in  regard  that  in  this  cafe  both  the  fpeedier  folution,  as  alfo  in 
the  other  cafe,  the  feparation  of  the  too  volatile  parts  and  the  earthy  itn- 
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purities,  and  the  thence  arifing  genuine  agreement  of  the  fixt  and  vo¬ 
latile,  do  both  promife  and  caule  a  more  fuccefsful  and  beautiful  effeCt. 

29.  It  is  certain  Claveus  in  his  book  de  artificio  produc,  lap.  philo f.  addu¬ 
ces  a  particular  circumdance,  which,  at  lead  conditionally  taken,  in  its 
kind  deferves  to  be  well  and  accurately  weigh’d  ;  as  he  allures,  that  the 
metallic  tinCture,  when  brought  to  fuch  perfection,  as  duly  and  throughly 
to  tinge  metals,  is  far  from  being  proper  in  medicine,  fo  as  to  be  lalutary 
to  the  bodies  of  men  ;  but  for  this  end  it  ftill  requires,  that  the  fifth  degree 
of  fire  be  continued  many  days  longer,  and  at  laft  it  be  thus  calcin’d,  and 
by  this  force .  of  fire  be  fo  attenuated,  as  quickly  to  relent  in  any  potable 
liquor j  that  is,  be  reduced  to  a  genuine,  compleat,  faline  nature  and 
effence.  However,  here  the  matter  reds  on  the  author’s  fidelity  and 
credit:  And  to  conclude,  in  that  cafe  the  known  faying  might,  without 
any  draining,  hold  good  and  true,  and  which  Claveus  ofteil  alledges,  namely, 
that  the  fait  of  metals  is  the  ft  one  of  the  wife. 

30.  However,  as  fo  Imall  a  quantity  of  thefe  falts  is  acquir’d,  and  their 

preparation  is  not  particularly  known  and  common,  this  has  been  the  reafon 
that  they  have  not  been  employ’d  for  different  medicinal  purpofes,  and 
tnat  tneii  viitues,  as  they  deferve,  could  not  be  examin’d  by  repeated  expe¬ 
riments.  On  the  contrary,  practical  phyficians  have  hitherto  employ’d, 
and  that  not  without  fuccefs,  the  other  vitriolic  falts ;  but  the  principal 
the.  of  all  fuch  vitriols  confids  in  their  contraCtile  force,  accom- 

pamed  with  a  peculiar  corrofive  virtue,  which  is  more  or  lefs  evident ;  and 
mis  is  drongeft  of  all  to  be  found  in  crydals  of  filver  and  vitriol  of  copper; 
but  in  the  vitriol  of  gold  it  is  milder ;  and  dill  more  fo  in  the  vitriol  of 

iron,  as  being  rather  poffefs’d  of  a  contraCtile  earthy  virtue,  in  which  the 
fugar  of  lead  excells  ail  others. 

31.  They  have  alfo  their  life  externally  in  all  foul  and  running  ulcers: 
a  no  contemptible  thing,  in  regard  they  clean fe  them  by  their  corrofive 
virtue,  anu  by  their  corrugating  hinder  the  flux  of  the  humours;  and  thus 
tney  heal :  Hence  I  alfo  remember,  that  in  all,  nay  in  cancerous  ulcers, 
the  late  Di.  Pctermannoï  Leipzig  particularly  recommended  the  vitriol  of 

firm’d bH°TM°fh;e-r  cleanr,nS  medicines.  And  this  is  alfo  hence  con- 
hrm  d  that  M.  Bekeur,  a  furgeon  of  Paris,  us’d  an  oil  of  gold,  or  rather 

deCb°ïinqUn0r’;?repar  dfr0mg0ld  with  fpirit  of  nitre  and  fait  (as  it  is 
delcnbdm  Dtgbys  experiments,  publilh’d  by  Hartmann  andziwra««; 

fn "fanr  Med,cma ?xferimentf*  Digbtana,  publifh’d  at  Offenbach*) 

Pleated  a  cure  fn’7  ^’  “7  a"d  Cancerous  «'cers  ;  and  thereby  con,- 

confirm’d  hv  ,he  Y  h°"  £™e  5  whlch’ as  1  myfelf  know,  is  alfo  found 

thfbamand  llifl  ,PfPerCXFerienCeof  another ;  1  «member,  that 

cur’d  uicenin  the  ,h!  °C  made  with  vinegar’  has  very  Ipeedijy 
S  m  the  throat>  whlch  ar«  otherwife  very  obftinate.  However, 

one 
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one  muft  previoufly  well  confider,  whether  it  be  entirely  of  iervice  fo 
quicldy  to  repel  and  heal  up  old  ulcers  ;  for,  there  are  many  mftances  of 
pernicious,  nay  fatal  confequences  from  fpeed.ly  drying  up  old  ulcers  and 
Fo  es  n  the  bones,  as  to  both  which  a  phyfician  muft  ufe  the  greateft 
precaution.  And  a  like  circumfpeftion  is  alfo  neceffary  in  .nflammations 
Specially  in  thofe  of  the  Fyes,  which  are  commonly  repell  d  with 
tor  oPf  lead  and  other  vitriolic  matters-,  and  fuch  cure  ,s  not  to  be  unoer 
taken  without  the  preceeding,  concomitant  -and  fubfequent  internal  uie  f 
deterging,  laxative,  and  inciding  medicines -,  or  the  regarding  not  fo  muc 
the  alleviating  and  removing  the  pain,  as  the  diffolv.ng  the  ftagnatj  of 
the  blood.  And  we  are  alfo  to  remember,  that  in  fears  and  films  ot 
cornea  of  the  eye,  which  are  ufually  remov’d  with  vitriol  of  copper, 
do  not  undertake  the  cure  without  premifing  the  umverfals, ^as  they  are 
call’d  And  as  the  fugar  of  lead  is  otherways  not  improper  foi  obviating  and 
allaying  pain  and  the  flux  of  humours,  which  otherways  enfue  on  the 
of  coTroflves"  but  cannot  well  be  mix’d  with  the  vitriol  of  copper  without 
precipitation,  fo  in  this  cafe  you  may  firft  pour  into  the  eyes  fome  drops  of 
the  folution  of  vitriol  of  copper,  and  in  fome  minutes  altei,  ome  ugar  ) 

lead,  dififolv  d  in  rofe  vater.  .  .  ,  r  u  i  as  a  purging,  as  alfo  a  Their  internal 

02.  As  to  their  internal  ufe,  the  vitriol  ol  gold  has  a  puig  Q,  fe. 

ftrenethening  quality,  as  is  expefted  from  ufing  it  againft  thc  w,--  f; 

And  this  virtue ‘the  vitriol  of  iron,  tho’  in  a  lets  degree,  is  P°ffe(sd  of, 

whence  it  is  not  improperly  added  to  aloetic  laxative  pills,  cacliectic  p 
ders  and  other  medianes  for  promoting  the  menfes ,  and  agamft  the  .,>p  - 
condriac  affeSion.  The  vitriol  of  filver  is  a  ftrong  diuretic,  fo hat .many 
are  of  opinion  that  it  cannot  with  fafety  be  taken  internally.  But  t. ,_ia,  1 l 
alfo  noffefs’d  of  a  peculiar  virtue  in  correcting  a  vitiated  imaDii.au  , 
hefidFs  the  known  commendation  of  the  tinftures  of  filver,  is  confirm  d  by 

ÄÄÄ  S  SÄÄ5 

r  „  pm  eric  But  what  Begmnus ,  Agricola ,  and  others  aicrioe  to  . 
r  Ln  mfxM  with  quick-filver  and  a-frefo  diffolv’d  and  corrected  with 

“ait  aa  into  ^ 

virtue,  ^ 
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or  magiftery  of  tin  is  recommended  by  Baglivi  in  his  praxis  c,  as  an  ap¬ 
proved^  pecific  in  hyfteric  fits.  The  fugar  of  lead  is  uiually,  indeed,  very 
much  commended  by  feveral  in  madnefs,  a  virulent  gonorrhoea^  &c.  for 
allaying  inward  heat.  But  upon  confidering  the  highly  pernicious  and 
aim  oft  fatal  confequences,  caus’d  by  recovering  four  wines  with  litharge-, 
nay,  lie  who  only  confiders  the  manifeft  vitiation  and  lofs  of  appetite,  tho* 
otherways  pretty  ftrong,  ufually  caus’d  by  a  few  dofes  only  of  the  vitriolic 
tindlure  of  lead  in  a  confumption,  will,  doubtlefs,  allow,  that  the  fugar  of 
lead  is  rather  to  be  us’d  externally  in  furgery,  than  internally  in  medicine. 

33.  But  if  any  one  inclines  to  have  a  regard  to  fuch  as  promife  fome- 
thing  ftill  higher,  he  may  confult  the  above-mentioned  Claveus ,  who  in 
the  above  cited  place  fays  *,  ‘  our  gold-making  fait,  or  the  fione  of  tbs  wife> 
‘  is  the  true  aurum  potabile ,  which  is  folvable  in  any  one  liquor;  and  is,  as 
c  they  fay,  the  moft  excellent  and  noble  medicine  for  curing  the  moft 
‘  dangerous  and  mortal  difeafes.  I  have  always  held,  that  one  muft  par- 
£  ticularly  abide  by  this  fait,  &c.'  As  for  the  reft,  as  I  have  not  hitherto 
experienced  the  truth  and  certainty  of  this  matter,  fo  I  will  advife  no  one 
to  apply  himfelf  to  the  purfuit  of  it,  without  the  greateft  prudence  and 
circumfpedtion. 

e  Lib.  II.  cap.  IX.  §  5.  p.  209. 


A  very  eafy  and  cheap  Remedy  in  a  Gangrene ;  by  Tho.  Bartholin, 
together  with  Obfervations  thereon ;  by  Phil.  Jac.  Sachs  a  Lewen- ' 
heimb.  From  the  Mifcellanea  Naturae  Curioforum.  An.  II. 
Dec.  L  Obf.  II.  p.  2. 

Franßateä  from  the  Latin. 


A  remsdy  in  a 
gangrene. 


.ORfervations, 


^ROM  a  fort  of  malignant  meaQes,  which  lately  raged  among  us,  a 
girl  had  her  face  lo  marred  with  a  gangrene,  that  her  lips  were  almoft 
eaten  away :  I  ipeedily  put  a  flop  to  this  fpreading  evil  by  means  of 
lea-water,  in  which  fome  wormwood  was  boiled ;  and  this  experiment  I 
alio  repeated  in  other  gangrenes  with  good  fuccels. 

No  one  can  well  doubt  of  the  great  variety  there  is  of  fimple  medicines; 
Greece  had  its  own  proper  remedies ;  Mauritania  lupplied  a  great  plenty  of 
them :  But  as  Komb<eus  affirms3 ;  we  ftill  fee  a  great  many  more  in  ufe,  of 
which  they  knew  nothing  at  all;  and  with  what  ftore  of  remedies  do  not 
both  the  Mias  and  their  adjoining  ifiands  furniffi  us  at  this  day?  Yet  moft 
peop.e,  and  that  not  without  reafon,  judge  native  remedies  preferable  to  exo¬ 
tic,  both  on  account  of  their  affinity  with  our  natural  conftitution,  as  that  we 
an  vain  look  for  remedies  abroad,  of  which  we  have  fuch  plenty  at  home, 

^  „  according 

a  Epift.  28.  p.  98.  — & 
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.ccording  toAndr.  Libaviush.  This,  efpecially  Beverovicius,  a  phyfieian 
(f  Dort,  was  aware  of,  who  publifh’d  at  Leyden  in  1614  an  elegant  trea- 

ife,  entitled,  de  Aut otpxe  cc  Batavi a  S.  Intro dudlionem  ad  Medicinam 
[ ndigenam  ;  in  which  he  fhews,  that  every  nation  has  all  its  necelfaries  in 
bundance,  and  that  confequently  each  malady  has  every,  where  its  own 
emedy  ;  and  as  nature  does  nothing  in  vain,  nor  is  deficient  in  any  one  thing 
hat  is  necelfary,  why  fhould  fine  be  thought  a  lavifh  parent  to  the  Eaft 
done,  and  a  froward  ltepmother  to  the  reft  or  the  world  befides  ?  Native 
■emedies,  indeed,  as  to  their  certainty,  efficacy,  purity  and  expenfe,  ^have 
t  greater  fuitablenefs  to  the  conftitutions  of  the  inhabitants'-,  tho  far- 
:etched  medicines  are  generally  more  regarded.  Primerofei  took  upon  him 
die  fame  defence  of  fimple  medicines:  And  Pliny-  even  in  his  time,  tho 
ror  the  moft  part  too  violently,  has  prefer5  d  native  to  exotic  remedies, 
when  he  fays :  4  Nature  defign’d  fuch  remedies  alone,  as  are  commonly 

•  and  with  eafe  procured  from  the  fruits  of  the  earth  •,  in  procefs  of  time 

•  avarice  and  impofture  let  up  the  craft,  wherein  the  lives  of  men  are  ex- 
1  poled  to  l'ale,  and  inexplicable  compofitions  and  mixtures  cried  up  , 

To  the  lame  purpofe  the  excellent  Bartholin  had  writ  a  book,  enti¬ 
tled  Medicina  Danica  inquilinis  remediis  proprios  morbos  fanans ,  but  which 
perilh’d  in  the  fire  of  1670.  He  writes  of  this  performance  thus  in  his 
treatife,  de  Inccnd.Biblioth.  p.  69.  4  I  inclined  to  be  of  fervice  to  the  meaner 
1  fort,  and  not  to  the  learned,  tho’  I  may  exped  but  little  thanks  from  the 
«.  apothecaries :  For  the  cure  of  native  difeales  God  has  furnilhed  native 
t  medicines,  which  every  one  may  ufe  without  either  apothecary,  orphyfi- 
«  cian,  or  great  expence:  Thus  I  have  cured  a  palfy  of  the  leftside  with- 
<  malt-fpirits,  in  which  primerofes  were  boiled;  epidemic  pleurifies  with  a 
4  -bare  decodionof  barley  ;  fcorbutic  patients  I  have  purged  with  a  decodion- 
4  of  water-creffes  in  old  beer,  and  hydropic  patients -with  the  more  tender- 
4  leaves  of  the  elder’. 

b  Epift.  ad  Schnitz.  44.  p.  135-  in  cifta  Hornung.  4  Benerovic.  1.  a.  c.  2.  p.  65. 

A  Error,  in  Medic.  1.  4.  c.  7.  c  L.  24.  c.  7.  It.  L.  22.  c.  24. 


in  in. ßr ument  for  defer  thing  all  manner  of  Sun-dials :  And  another 
inftrument  for  exaftly  finding  when  it  is  noon.  By  Leutmann.  From 
the  Breflaw  Collection,  Jan.  1718.  ClafsV.  Art.  VIII.  p.  599- 

franflated  from  the  High-Dutch. 

M  Leutmann  in  the  firft  place  gives  the  geometrical,  and  .  a^tCr  "F  The  geometris«»! 
the  trigonometrical  method  :  The  geometrical  conftrudion  conn  Its  cvnitaöion. 
in  a  quadrant  ABC,  divided  into  its  90  degrees,  from  whole 
:entre  A  the  radii,  drawn  through  all  the  degrees,,  interfed  the  line  KD; 

Feline  ED  is  from  the  point  D  (where  the  radius,  produced  thro  the 
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44° 
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! 5th  degree,  interfe&s  the  perpendicular  ereCted  from  B)  drawn  parallel  to* 
the  line  AB.  Gn  this  line  ED  the  radii  cut  off  the  proper  diftances  for 
each  hour,  which  are  fet  off  from  the  hour  of  XII.  at  equal  diftance  both 
before  and  after  noon.  The  table  (fig.  8.)  fhows  how  many  degrees  and 
minutes  the  diftance  of  each  hour  cuts  off,  and  in  this  table  the  literal 
characters,  and  thofe  ftanding  neareft  over  the  line,  reprefent  the  hours! 
after  noon,  and  the  others  the  hours  before  noon :  And  the  numeral  cha¬ 
racters  3,  2,  r,  that  Hand  between,  the  quarter-hours :  The  neareft  cha¬ 
racters  under  the  line  and  markte  with  (o)  fhow  the  degrees;  The  num¬ 
bers  beneath,  mark’d  with  (' )  the  minutes  correfponding  to  each ’hour. 
For  inftance,  under  XI.  Hands  750;  this  fliows,  that  the  diftance  between 
E  and  where  the  line,  drawn  from  the  centre  A  through  750,  interfeCts  the' 
line  E  D,  is  the  diftance  between  XII  and  XI  before  noon  ;  and  between 


XII  and  I  after  noon.  In  like 


fliows  that  the  diftance  be 


manner  ' 

45 

tween  E  and  78°  and  45'  on  the  line  E  D  is  the  diftance  of  4  of  XI] 
and  4  of  I  from  the  hour  of  XII,  &c.  To  underftand  this  the  more 
eafily,  in  fig.  7.  the  hours  are  annexed  to  the  degrees,  correfpondins 
to  them,  with  literal  characters.  But  that  we  may  alfo  on  the  line  E  E 
have  the  minutes  for  the  quarter-hours,  we  have  again  divided  go  denree: 
into  4  parts;  and  fet  down  1  part  thereof  to  the  degrees  where  15  minutes' 
2  parts  where  30',  and  3  parts  where  45'  are  requir’d  in  the  table  of  fig  s' 
But  we  have  repreiented  the  parts  of  the  radii,  where  they  interfed  E  D 
with  dotted  lines,  and  alfo  added  the  numeral  characters ;  for  which  pur- 
pofe  the  quadrant  is  to  be  made  pretty  large.  Upon  fetting  off  thefe  di- 
iiances  of  the  line  E  D,  where  the  point  E  is  taken  for  the  hour  of  XII 
on  the  line  P  Q^(  fig.  9.)  and  marking  upon  it  the  hours,  we  thus  ob- 
tain  the  proper  gnomic  ruler :  For  inftance,  the  diftance  between  E 
( iig.  7. )  and  the  intellection  ot  the  radius  at  7e0  is  taken  with  a  nair  ,.t 
compaires  and  kid  off  on  tire  line  PC^fig/?  )  na “e“  the^ 
at  the  nour  of  XII  till  where  ft.  Hands :  This  is  the  fpace  between  12  and 
1 1,  as  alfo  between  the  hour  12  and  1.  The  diftance  between  E  (  ficr  7  \ 
and  where  die  firft  dotted  line  i5<  behind  86”  ftrews  the  line  ED  wifich 
is  al.o  let  oft  on  PQj,  and  thus  we  have  the  diftance  between  12  and  ’  of 
1 2  ;  as  alfo  between  12  and  4  of  1  0’  clock,  &c.  as  plainly  appears  from 
companng  the  lme  PQjfig.9.)  with  the  quadrant  ( firo  A  and th™ 
table  (fig  ; 8  )  Now  as  for  the  delineating  of  a  dial  it  is  not  onAeceffarv  to 
have  the  diftance  tor  each  hour,  tut  alib  the  elevation*  of  the  pole  the 
diftance  between  the  centre  A  (  fig.  7.)  and  where  each  deroeemts  he 
line  E  D,  gives  the  elevation  of  the  pole  of  each  degree  •  as  f  An  T 
part  of  the  radius  drawn  thro’  8o°  from  A  to  the  W  F  IT  •  tu  fta,nce’  .t,ie 
Of  the  pole  of  80».  A  75%  the  elevation of  75°, Bu’t  not" 
this  m  particular,  there  is  made  a  parallelogram  H I KL  (  fig.  10. )  ( the 

larger 
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larger  it  is  the  better )  and  its  fides  II K  and  LI  are  divided  into  io  equal 
parts,  through  which  lines  are  drawn:  On  which  again  with  a  pair  ol 
compaffes  is  taken  in  the  quadrant  (fig.  7.)  the  diftance  A  80 °,  and  fet 
off  from  H  to  M  (fig.  10.)  the  diftance  between  A  and  where  79° 
touches  the  line  E  D  in  the  quadrant  is  laid  off  on  the  fecond  line  9,  9 
(fig.  10)  A,  78°,  on  the  third  line  8,  8,  ißc.  that  the  diftance  in  the  qua¬ 
drant  A,  700,  may  fall  on  the  10th  line  KL  in  R,  through  thefe  points 
the  line  MOR  is  afterwards  drawn  •,  and  then  alfo  this  diftance  A,  70 °,  is 
again  fet  off  on  the  firft  line  HI;  the  diftance  A,  69°,  on  the  fecond 
line  9,  9,  and  To  on  through  all  the  degrees:  And  thus  we  have  compleated 
the  fecond  part  of  the  gnomonic  ruler ,  on  which  we  may  have  the  eleva 
tion  of  the  pole  of  each  place;  as  for  inftance,  If  we  would  have  the  ele 
vation  of  the  pole  at  Breflaw ,  which  is  51  °,  on  the  line  KL  we  look  for 
50,  and  on  the  line  H  K,  the  line  1,  1  ;  where  this  laft  is  interfered  in  N 
by  the  tranfverfe  line  50,  60,  we  have  from  I  to  N  the  elevation  of  the 
pole  of  51 0  :  In  like  manner  SO  is  the  elevation  of  the  pole  of  75 
H  M  for  80 °,  &c.  The  fig.  fhows,  that  on  the  outmoft  lines  H  I  and  Fig.  o. 
K  L  the  degrees  from  10  to  10  are  to  be  found  :  And  from  70  to  20  on 
K  L ;  and  from  80  to  20  on  H  I,  which  is  neceffary  in  horizontal  dials. 

In  vertical  dials  the  complement  to  90  degrees  is  taken,  On  this  account 
alfo  the  figures,  namely  to  80,  are  annexed  on  HI,  10;  to  70,  on  KL, 

20,  ÖV.  Now  the  manner  of  ufing  thefe  two  parts  of  the  gnomonic  ruler 
fhall  be  fhown  below,  when  we  fhall  have  firft  premis’d  the  trigonometrical 
conftrudtion  of  this  inftrument.  To  find  the  diftances  for  the  hours  on 
the  line  E  D  we  need  only  obferve,  that  the  line  A  E  is  equal  to  the  line 
B  D,  and  this  is  the  tangent  of  the  angle  of  15®  BAD.  It  alfo  appears 
from  the  fig.  that  E  is  a  right  angle.  Farther,  it  is  plain,  that  you  may 
cafily  obtain  the  angle,  which  the  radii  form  with  the  line  E  A  at  the 
centre  A;  namely,  if  you  reckon  above  the  degrees  on  the  quadrant  between 
the  radius  and  the  line  A  C,  or  which  is  the  fame  thing,  the  angle  at  A 
is  always  the  complement  of  the  angles  to  900,  which  the  radii  fhew  ;  as 
for  inftance,  the  angle  8o°  A  E  is  the  complement  of  8o°  to  90,  namely 
io°  ;  Now  from  thefe  data ,  the  diftances  from  E  to  the  interfe&ion  of  the 
radii  may  be  eafily  found  :  And  from  thefe  data  alfo  we  may  have  the  diftan¬ 
ces  of  the  radii  from  the  centre  A  to  the  interfedtions  of  the  line  E  D,  after 
fubftradting  the  angle  at  A  from  900,  there  remains  the  angle,  which  the 
radii  form  with  the  line  E  D ;  and  thus  we  always  have  in  the  right-angled 
triangle  the  known  leg  A  E  and  the  oppofite  angle,  together  with  the  right: 
angle,  from  which  may  be  eafily  had,  in  the  ufual  manner,  the  hypothenufe; 
and  in  this  manner  the  diftances  for  the  elevation  of  the  pole  may  be  found. 

But  for  the  benefit  of  thofe,  who  are  not  converfant  in  thefe  matters,  but 
who  take  a  pleafure  in  drawing  dials,  we  fhall  here  add  the  following  cal¬ 
culated  tables. 
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I.  A  table  for  the  gnomonic  ruler  to  fet  off  the  hours  and  quarter-hours 

from  the  fcale. 


Hours 
a.m.  p.  m 

Parts 

Hours 

a.  m.  p.m. 

Parts 

XII 

—  — 

IX  3 

2680 

3 

1 76 

3 

3055 

2 

353 

2 

3492 

i 

533 

i 

4010 

XI  i 

718 

VIII  4 

4641 

3 

9°9 

3 

5433 

2 

1 1 10 

2 

6469 

i 

1322 

i 

7894 

X  2 

1547 

VII  5 

10000 

3 

1790 

3 

'I3470 

2 

2056 

2 

20350 

i 

235o 

i 

40881 

II.  A  table  for  laying  off  the  elevation  of  the  pie  from  the  fcale. 


.explanation, 
»i.  VI,  Fig.  ii. 


-Deg. 

Parts 

Deg. 

Parts 

Deg. 

Parts 

Deo- 

Parts 

Deg. 

Parts 

10 

1543° 

24 

6588 

38 

4353 

52 

3401 

66 

2953 

1 1 

14043 

25 

6340 

39 

4258 

53 

3355 

67 

2911 

.2 

12888 

26 

6113 

40 

4168 

54 

3312 

68 

2890 

13 

1 1 9 1 1 

27 

59°3 

41 

4084 

55 

3271 

69 

2870 

14 

11076 

28 

57°7 

42 

4004 

56 

3292 

7o 

2851 

1 5 

10353 

29 

5527 

43 

3929 

57 

3195 

71 

2833 

16 

9721 

3° 

5359 

44 

3858 

58 

3160 

72 

2817 

2802 

*7 

9i65 

31 

5202 

45 

3790 

59 

3126 

73 

18 

8671 

32 

5056 

46 

37 26 

60 

3094 

74 

2788 

*9 

8231 

33 

4920 

47 

3664 

61 

3064 

75 

2774 

20 

7835 

34 

4792 

48 

3605 

62 

3°35 

76 

2762 

21 

7477 

35 

4671 

49 

3549 

63 

3007 

77 

2750 

22 

7 1 53 
6858 

36 

4559 

50 

3497 

64 

2981 

78 

2739 

23 

37 

4453 

51 

3448 

65 

2956 

79 

80 

2730 

2722 

In  uling  the  e  tables  there  is  nothing  other  requifite  than  a  fcale  (as  repi 
fented  fig.  ii.)  the  conftruftion  of  which  may  be  eafily  learn’d  from  Stu 
mus  Matheß s  juvenilis  ,  or  any  other  elements  of  geometry.  We  ha^ 

*  Tom.  !•  Geometr,  Sett. I.  Art.  I.  qu.  VII.  p.m.  204, 
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äivided  the  radius  of  the  quadrant  into  10000  parts,  that  the  coincidence 
of  thefe  tables  with  the  quadrant  may  be  percetv  d.  In  other  h 

thine  mav  be  perform’d  according  to  any  leale.  i  he  ule  ot  thele  tames 
entirely  coincides  with  the  quadrant;  and  m  the  following  manner  the 
hours  may  be  delineated  ;  draw  the  line  AB  (fig.  M,)  m  the  middle 
from  the  point  D  ereót  the  perpendicular  D  C  •,  the  ule  ot  tab.  II.  is  to 
derermine  the  length  of  this  line  D  C,  as  it  reprefents  the  elevation  of  the 
oole  in  a  horizontal  dial,  fuch  as  this  is  defign’d  to  be ;  as  luppofe  we 
were  to  make  a  horizontal  dialforthe  meridian  of  Breßaw,  look  for  the  eleva¬ 
tion  of  the  pole  at  Breflaw ,  namely  ;  i  °,  in  the  column  of  degrees-,  juft  oppo¬ 
se  theretoPis  found  the  number  3448  in  the  column  of  parts  i  and  fo  many 
mrts  are  to  be  taken  from  the  fcale  (fig.  1 1.)  and  fet  off  on  this  line  C  D. 

But  as  this  fcale  is  only  divided  into  1000  parts,  but  in  the  table  the  parts  aie 
reckon’d  to  1 0000,  the  laft  figures,  if  below  5 ,  may  be  omitted ;  but  if  above 
,  the  laft  but  one  may  be  increas’d  with  1.  And  thus  here  inftead  0^3448* 
we  take  345.  In  this  manner  one  leg  of  the  compafles  is  fct™  ciofi 
line  of  the  fcale,  where  300  ftand;  and  the  other  leg  is  open  d  to  40 
the  line  AB;  and  then  both  the  legs  of  the  compaffes  are  advanced  to  the 
line  where  5  ftands  above  between  A  Z,  and  under  BX;  and  th  s  t 
takes  in  the  diftance  of  the  crofs  line  300  till  where  the  diagonal  40  cuts 
the  line  *  •  and  thus  you  have  345  parts  for  the  length  of  the  line  CD, 
the  point  Do-ives  the  hour  of  XII:  To  fet  off  the  remaining  hours  the 
firfUable  is  made  ufe  of;  for,  in  it  we  find  in  the  hrft  column  the  hours 
before  and  after  noon  ;  the  former  of  which  are  mark  d  with  literal 
charaóters  but  the  latter  with  numeral  charaders ;  and  in  like  manner  the 
“Tours  But  in  the  adjoining  column  the  parts  for  each  hour  are :  to 
be  taken  from  the  fcale  (fig.  1 1. )  namely  for  XI  and  I,  72,  after  that  s 
was  mention’d  in  thefirft  table,  the  laft  figures  are  omitted  ;  and  the  laft 

hut  one  is  increas’d,  when  it  exceeds  5,  as  in  this  cafe  :  Hence  one  D 
1  fr„  rpr  nn  .Up  line  T  V,  as  the  number  is  not  100,  where  the 

&SS&  £  SÄ*  li  a  »'«« t 

gonal  drawn  from  70  to  80  ;  this  diftance  is  fet  off  from  D  on  the 
T  u  1  fi,  firlpQ  in  XI  and  T  In  like  manner  for  X  and  XI,  155  parts 
Anft°Td  ofTly  are^et  off  from  D  on  the  line  A  B  from  the  fcale  when 

:5faÄ  c  5  the 

ÄfforT  ^^bhmu^^aw^d  to  A  B, 
which  is  obtain’d,  when  from  the  points  of  VIII  and  IV  01  IX  and^II^p ^ 

Aenpo"nTa  fineistawn.  £ 

feme  manner,  as  with  the  whole  horns  ^  and  they  are  all  laid  ^ 
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he  fhows,  that  he  caus’d  make  for  horizontal  and  vertical  dials  a  right 
angl’d  triangle  (as  was  fhown  fig.  15.  )  of  firm  wood  ;  or  which  is  ftill 
better,  of  ftone,  and  compleats  only  half  the  dials,  on  which  he  accurately 
fits  the  triangle,  which  he  makes  three  fingers  broad  with  one  edge  accu¬ 
rately  applied  to  the  line  of  the  hour  of  12,  and  makes  it  very  fall :  And  on 
the  other  edge  of  the  triangle  he  draws  the  1 2  hour-line,  and  from  it  fets  ofl 
the  remaining  hours  •,  and  the  thicknefs  of  the  ftile  is  no  hinderance,  pro¬ 
vided  the  fides  be  made  very  fharp  :  And  one  edge  of  the  upper  fides 
fhows  the  forenoon  hours,  but  the  other  the  afternoon  hours  entirely  accu¬ 
rate,  as  may  in  fome  meafure  be  feen  from  fig.  18. 

As  to  the  inftrument,  by  which  it  may  be  exaótly  difcover’d  when  it  is 
noon,  it  is  hop’d  it  may  be  acceptable  to  fuch  as  carry  watches ;  as  by  itsi 
means  they  may  be  accurately  fet,  which  cannot  fo  well  be  done  at  the 
rifing  or  fetting  of  the  fun.  The  inftrument  is  reprefented  fig.  12  and  13. 
It  confifts  of  a  hollow  cube,  made  of  wood  or  brafs,  on  which  above  is 
fitted  a  compafs  at  H,  that  it  may  be  rightly  fet.  At  C  is  a  circle,  thro1 
whole  centre  a  line  h  i  is  drawn,  at  an  equal  diftance  from  the  fide  D  F, 
forwards  and  on  the  fides  are  faften’d  plummets  ( as  the  fig.  fhows )  that 
play  eafily  and  juftly,  by  means  of  which  when  they  ftand  exaótly  in  X,  or 
at  90 °,  the  inftrument  may  be  fet  exaótly  horizontal.  In  fine,  there  is! 
turn  d  a  brafs  or  wooden  cone  (fig.  13.)  whofe  bafe  K  is  as  big,  as  the 
circle  I,  about  an  inch  in  diameter  ;  when  the  needle  points  exaótly  north,; 
and  the  plummets  ftand  accurately  pois’d,  the  cone  is  fet  on  the  circle  I : 
And  as  loon  as  the  fhadow  of  the  point  of  the  cone  falls  on  the  line  h  /,  it 
is  noon  ;  and  the  watch  may  be  fet  to  12. 


An  Obferyation  on  the  Method  of  preferring  Anatomical  Prepara-\ 
tiom  in  Liquors^  By  Chriftoph.  Jac.  Trew.  From  the  Com¬ 
mercium  Literarium  Norimbergenfe.  An.  1731.  Specimen  IX. 

p.  68. 

Tranßated  from  the  Latin. 

SUCH  apply  themfelves  very  ufefully  to  the  bufinefs  of  anatomy,  as 
are  employ’d  in  preferving  the  better  or  the  more  rare  preparations 
therein,  that  upon  any  occafion,  they  may  be  fhow’d  and  view’d: 
And  for  this  purpofe  almoft  every  one  has  his  own  peculiar  liquor,  and 
w  nch  he  generally  keeps  as  a  fecret.  But  to  the  goodnefs  of  fuch  a 
iquoi  the  three  following  conditions  efpecially  are  requifite.  1.  That 
it  prelerve  the  preparation  from  corrupting  and  drying.  2.  That  it  caufe 
no  change  in  the  natural  colour  of  the  preparation.  3.  That  it  be  not  too 
vo  att.e  •,  and  that  it  ftand  not  in  need  of  frefh  repeated  fupplies.  Such 
iquors  aie  generally  prepar’d  in  the  following  manner  j  to  three  drachms 

of 


/ 
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)f  choice  amber,-  one  drachm  and  a  half  of  camphire,  and  one  ounce  and 
m  half  of  Venice  turpentine,  are  put  ilb.  and  a  half  of  fpint  of  wine :  After 
lio-efting  for  fome  days,  let  the  diftillation  be  perform’d  from  a  fand-heat; 

Or°to  white  amber,  put  into  a  glafs-cucurbite,  pour  as  much  reéhfied  fpint 
)f  wine  as  to  rife  above  it  two  fingers  breadth;  after  digeftion,  let  the 
Jiftillation  be  made  from  a  fand.heat:  And  to  each  pound  of  fpint  thus 
ibftraóted  add  of  camphire  and  fal  ammoniac  two  drachms  each  •,  and  keep 
or  ufe  the  fpirit  drawn  off  by  afrefii  diftillation  ;  for,  experience  has  fuffi- 
ientlv  taught  me,  that  the  balfamic  liquor,  prepar’d  both  ways,  is  as  vola- 
ile  as  bare  fpirit  of  wine  ;  but  that,  befides,  it  has  this  difadvantage  wit 
r  viz.  in  a  fhort  time  it  contracts  a  remarkable  yellownefs,  with  which 
/alfo  tinges  the  preparations.  And  lam  alfo  well  aftur  d,  that  bare  puie 
niritof  wine,  highly  dephlegm’d  and  limpid  like  the  pureft  water,  does 
■n  a  fhort  time  turn  yellow;  and  that  it  turns  the  more  fo,  if  impregnated 
with  oleous  and  refinous  particles :  But  this  happens  not  to  malt  ipints. 

Wherefore,  for  many  years  back  I  am  us’d  to  employ  plain  malt-ipirits 
well  dephlegm’d  for  preferving  my  preparations;  with  this  advantage, 
that  fuch  as  I  put  into  it,  are  conferv’d  to  my  mind,  and  not  tinged  wit 
any  foreign  colour  whatever;  befides,  it  may  be  procurd  at  a  far  Ids 

But  I  fhall  briefly  explain  in  what  manner  I  obviate  the  difadvantages  Theirtoo  t 
of  a  too  great  volatility  I  cover  the  mouth  of  the  glafs  with  a  round  glais-  S  U 
plate,  exactly  fitted  to  its  bignefs ;  I  lay  on  a  doub  e  moiften  d  bladder; 
and  this  I  moreover  cover  with  foils  of  tin:  And  all  thele  I  feane  vith 
proper  threads,  clofely  tied  round,  being  well  aftur  d,  that  the  fpint, 
which  yet  fucceflively  diminifhes  by  exhalation,  rather  efcapes  thro  the 
pores  of  the  glafs  than  the  above  covers.  What  is  an  argument  with  me 
fs,  that  I  have  often  obferv’d,  that  round  glafs-plates,  laid  on  in  nie  man¬ 
ner  mentioned,  in  fuch  glafles  where  a  great  deal  had  exhal  d,  do  by  the 
prefiure  of  the  incumbent  air  burft  into  fevera  pieces,  and  that  with  a  great 
noife,  which  I  think  could  not  have  happen  d,  had  the  fpirit  efcap  d  thro 
any  chink. left  open,  as  I  fee  not  what  ihould  hinder  the  air  fiom  entering 

thro’  the  fame  pafiages  and  filling  up  the  empty  fpace.  ^  . 

If  there  are  any  preparations  that  we  would  fam  have ;  to  hang .freely  in  cue 
fpirit  1  ufually  tie  them  with  a  white  horfe-hair,  and  then  1  fit  two  piec  s  ]yin  the  lfl. 
of  wood,  laida-crofs,  in  fuch  manner  to  the  mouth  of  the  glafs,  that  tne» 
hair  may  be  fatten’d  to  them ;  and  yet  fo  that  neither  the  glafs-plat.  may 
touch  the  pieces  of  wood,  nor  be  hinder’d  by  them  from  clofely  cover- 

ingßut  if  there  are  fome  preparations,  which  we  forefee  are  to  be  ohen t 
taken  out  and  fhown,  or  LrgLr  than  that  we  can 

-nnnoh  for  keeping  them;  for  preferving  fuch  fome  prefer  Lquois  lam 
rated  with  falls,  as  for  inftance,  they  diffolve  alum  u  fimpie  wat^s 
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much  as  the  water  will  take  ;  then  add  common  fait;  and  if  they  will,  nitre 
as  much  as  it  will  receive  ;  or  they  diiTolve  fa/  ammoniac  and  quick-lime  u 
water;  and  after  filtration  the  clear  liquor  is  employ’d.  But  ialine  liquor: 
have  efpecially  this  difadvantage,  that  the  preparations  do  not  fink  butnoai 
in  them.  Wherefore,  they  muft  be  deprefs’d  by  fome  weight  and  kept  plunged 
Befides,  falts  eafily  fiioot  into  cryftals  and  adhere  to  the  preparations,  ef 
pecially  if  the  vefiels  be  not  often  mov’d,  and  water  carefully  pour’d  or 
for  their  folution.  _  r\  1W  p  ;-;t 

b™  ,  °!  al1  P';eParations>  if  we  incline  to  keep  them  neat,  we  are  to  hold, 
tore  they  are  put  that  before  they  are  put  into  the  conferving  liquor,  they  ought  for  a  pretty 
Ing  i4huo^nf<:rv'  long  time  to  foak  in  pure  water,  which  is  to  be  renew’d  every  day,  till  ii 
extract  no  more  rednels ;  and  then  if  you  incline  to  put  them  into  a  fpirii 
( for,  there  is  no  occafion  for  this  in  a  Ialine  liquor )  pouring  on  for  fome  time 
malt-fpints,  both  aqueous  humidity  and  any  remaining  blood  are  ex- 
tracled  :  And  this  you  fhould  continue  to  do,  till  you  are  well  allur’d 
there  remains  nothing  therein,  which  may  either  weaken  or  pollute  the 
pureft  fpirit.  r 


Several  Experiments.  By  Olaus  Borrichius.  From  the  Adta  Haff- 
nienfia.  An.  1671,  .672.  Obf.  LXII,  &c.  p.  138.  feqq. 

Tranflatcd  from  the  Latin. 


Wat«  dornimi-  H  L  following  experiment  may  pofiibly  ferve  to  clear  up  the  naturt 
in?  in  the  hear«  ■  fire.  As  often  as  a  liquid  is  heated  by  a  iolid,  the  heat  is  propa^atec 

ÄlTS-  ,  thr?’aI1  thf.  hocly  of thc  liquid,  by  means  of  bubbles  arifing  from  the 
bottom  of  tae  \efiel  especially,  and  at  length  colleding  themfelves  in  oreai 
numbers  on  the  luiface  ;  hence  that  leum  which  widely  overfpreads  the 
face  of  the  liquor.  This  appears  very  evidently  in  glaffes  fill’d  with 
water,  and  laid  on  the  hot  furnace  of  a  copper  :  Befides,  if  the  heat  pro¬ 
ceeds  from  a  liquid  and  foft  heating  body,  the  bubbles  arife  fo  fparingly 
that  tho’  the  water  within  the  glafs,  fufpended  in  the  hot  liquor,  be  great¬ 
ly  heated  ;  yet  I  could  by  no  means  hitherto  bring  it  to  boil.  This  I 
often  experience  in  water ;  namely  I  iufpend  a  narrow-mouth’d  trials  half 
full  of  wacei  in  the  heart  of  an  iron-pot  fill’d  with  water  too,  and  fetting 
a  fire  under,  both  the  waters  heat,  but  while  the  external  water  very 
Itrongly  boils,  that  in  the  glafs  continues  calm  without  boiling  at  all  • 
and  I  often  take  out  the  glafs-veffel  from  that  frothy  water,  and  view  it 
without  any  apprehenfion  of  its  cracking,  and  again  put  it  in  ;  and  no  trace 

°if  ain  nbul?bles  15  ^en.  on  lts  Surface,  tho’  the  boiling  liquor  in  the  pot 
almoft  fheds  over  the  brim.  I  own,  that  fome  bubbles  alfo  arife  from  the 

bottom 
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bottom  of  the  glafs ;  but  thefe  very  few  in  number ;  and  which  all  vanifn 
before  they  can  reach  the  furface.  It  is  probable,  that  if  another  glals 
were  included  in  the  former,  it  would  happen,  that  not  fo  much  as  one 
finde  bubble  would  appear  in  the  liquor  contain’d  therein  -,  for,  the  bubbles 
observed  in  the  firft  glafs  do  almoft  dl  of  them  fall  back  again  -,  and  the 
fame  thing  would  happen  the  more  certainly  in  the  2d  glafs.  This  expe¬ 
riment  wal,  probably,  not  unknown  to  flieh  as  firft  devis  d  diftillation  by 
a  balneum  Maria ,  in  which  every  thing  obtained  in  this  manner  is  milder 
for  medicinal  ufe  and  caufes  lefs  diforder  in  the  body  than  thofe  procured 
either  bv  a  fand-heat  or  by  the  hurry  of  a  naked  fire.  .  , ,  „  _  ^ 

There  are  who  imagine  I  know  not  what  frigorific  atoms  denv  d  from  receives  nothing 
the  byades  to  the  earth,  which  in  winter  infinuate  into  water,  and  by  felf,  neither  in- 
acceffion  form  that  liquor  into  a  folid  mafs ;  a  conceit  rather -  more  inge-c,„fo  ^ 
niouflv  devis’d  than  agreeable  to  nature,  as  I  think  I  have  difeover  d  in  the0bt64.  P.  up- 
following  manner.  In  a  very  fevere  winter  I  took  a  narrow-mouth  d^  but 
bellied,  glafs-,  and  putting  into  it  5  lb.  of  common  water,  I  closd  it 
with  three  folds  of  bladder  previoufiy  moiften’d  with  oik  eft  any  thing 
foreign  fhould  infinuate  into  it  I  then  accurately  mark  d  a  line  with  a 
diamond  on  the  place,  where  the  water,  ftill  liquid,  flood  in  the  veflel. 

In  this  manner  I  fet  the  glafs  on  the  flat  roof  of  my  houfe  ;  and  after  halt 
a  quarter  of  an  hour  it  fhow’d  fome  uncommon  commotion  within,  accom¬ 
panied  with  a  remarkable  noife.  I  quickly  view  d  it  and  I  obferv  d  almoft 
in  a  moment  all  of  the  water,  the  glafs  continuing  entire,  converted  into 
ice-  and  that  the  ice  rofe  almoft  two  inches  above  the  line  mark  d  by  the 
diamond.  I  began  to  think,  that  fome  foreign  fubftance  had,  probably, 
with  that  noife  enter’d  the  glafs  but  both  the  empty  fpaces  up  and  down 
in  the  ice,  and  the  weight  remaining  unchang’d,  foon  fhow  d  the  conti  ary  -, 
for  the  weight  of  the  glafs,  after  the  water  was  frozen,  was  the  fame  as 
before-  fo  that  it  might  juftly  be  concluded,  there  was  no  new  acceffion  of 
matter  to  it,  but  thMthe  matter  of  the  firft  element,  putting  the  parts  in 
fommotion  and  beingfeatee  of  any  fenfible  weight  mfofmall  a  quantity  of 
houor  bad  however  retir’d,  thefe  particles  being  otherways  lomewhat  dif-  _ 
pos’d ' for  fuch  a  retreat;  nor  afterwards  by  the  fire  was  there  any  thing 
obferv’d  in  that  ice  than  what  we  obferve  in  common  .rater:  Whence, 
nrobablv  one  may  oive  in  to  this  opinion,  namely,  that  all  water  when  left  to 
Ftfelf  atwiys  congeals ;  but  that  in  moft  places  it  is  kept  agitated  in  a  certain 
violent  ftate  by  the  aftral  rays  and  fubterraneous  fires,  and  that  for  the  conve- 
niencies  of  men  and  fillies ;  for,  we  obferve  it,  when  lefs  difturb  d  and  lets 
mov’d  by  external  caufes,  as  in  moft  ridges  of  the  Alps,  Pyrenees ^and JW- 
nan  rocks,  always  to  remain  either  ice  or  a  fnow  emulating  ice ,  and  th 
Ce  oWetv’don  the  maritime^,  on  the  Jlfes  Com«,  w »ch  ««  Z>~ 
pbm  from  Piedmont,  at  the  magnificent  monaftery  of  the  ■.Grtbnfi™’  * 
the  valley  Pragelas  and  in  other  parts  m  the  extreme  hot  months  ot 
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and  Anguß :  And  when  I  liv’d  at  Turin ,  the  illuftrious  Marquis  di  Pianezza ,  1 
Prime  Minifter  to  the  Duke  of  Savoy ,  carried  me  up  to  the  upper  part  of 
that  Prince’s  palace,  from  whence  there  was  a  wide  profpeót  of  the  Alpsy 
and  he  fhow’d  me  a  mountain,  the  Vefulus  of  Virgil a,  now  the  Montevifo , 
from  whence  the  Po  arifes.  4  On  the  lower  brow  of  this  mountain,  fays 
*  the  marquis  (  for,  it  has  two  brows  or  points  )  is  feen  a  pretty  large  lake, 

‘  which  even  in  the  middle  of  fummer  is  fo  cover’d  with  ice,  that  Torr  ini , 
c  firfl  phyfician  to  the  Duke,  did  in  the  middle  of  July  advance  25  paces 
‘  thereon ;  on  the  fouth  fide  there  was  then  no  fnow,  but  a  great  deal  on 
‘  the  north ;  upon  cutting  the  fnow  he  obferv’d  it  to  confid,  as  it  were, 

6  of  numerous  crufts ;  for,  it  is  probable,  that  each  year  a  new  cruft  of. 

4  fredi  fnow  is  added.  But  the  Roche  de  Limen ,  as  it  is  call’d,  is  much 
4  higher  than  the  Vefulus ,  and  it,  in  my  opinion,  is  the  higheft  of  all  the 
4  mountains  in  Europe  *,  on  its  top  the  cold  is  fo  intolerable,  that  no  one 
4  has  hitherto  been  able  to  bear  it.  Prince  Charles  Emanuel  II.  fome  years 
£  ago  attempted  to  afcend  it  on  the  24th  of  Augufi  *,  but  without  accom- 
c  plifhing  it,  he  was  obliged  to  come  down  all  fhuddering  with  cold.  I 
4  myfelf  fometimes  in  the  advanced  fummer  went  up  St.  Bernard’s  moun- 
4  tain  •,  and  there  entering  into  a  monaftery,  which  rifes  amidft  heaps  of 
4  fnow,  I  have  oblerv’d  the  water  frozen  in  the  very  chappel  *,  and  the 
4  Religious  had  each  of  them  their  portion  of  reddifh  ice  given  them  at 
4  dinner,  which  they  drank  after  melting  it  at  the  fire  and  receiving  it  in 
4  a  vedel :  Muß  carried  thither  continues  dill  muß  all  the  year  round,  and 
4  never  changes  to  vinegar.  Common  aquavit#  is  often  condens’d  into  a 
4  mafs  refembling  foap.’ 

1  have  been  the  larger  in  this  quotation,  that  it  might  appear,  that 
water,  it  left  to  itfelf,  and  free  from  the  difturbing  particles  of  heat,  always 
inclines  to  a  date  of  reft  and  to  become  ice;  and  it  is  no  obftacle,  that 
only  a  cruft  of  ice  was  obferv  d  in  the  V efultis ,  while  the  remaining  liquor 
continued  moveable  *,  for,  as  there  is  not  there  a  perfedt  degree  of  reft,  and 
as  the  fubterraneous  heat  of  the  mountain  ceal'es  not  to  agitate  the  nearer 
particles  of  the  water,  it  is  no  wonder,  that  the  deeper  parts  of  that  lake 
itul  ïemain  liquid,  d  liefe  things  I  adduce  to  relieve  the  reader,  and  not 
to  obtiude  them  upon  him.  But  to  return  :  On  another  occafion  I  com¬ 
mitted  fome  ounces  of  water  to  a  glafs-phial,  which  I  hermetically  feal’d, 
and  letting  it  out  in  the  open  air,  all  the  water  turn’d  to  ice,  the  glafs  con¬ 
tinuing  entire  *,  no  acceffion  of  weight  was  obferv’d,  tho’  by  the  eye  the 
liquor  feem  d  to  increafe  in  bulk*,  but  that  is  to  be  afcrib’d  to  the  empty 
(paces  of  the  ice:  However,  it  was  obferv’d,  that  the  ice  in  the  middle  of 
the  g  als  heav  d  incoan  eminence,  and  was  fmoother  in  the  other  parts. 

I  would  here  willingly  learn,  why  fome  velfels  burft  with  the  cold,  and 
others  that  are  weaker  continue  fometimes  entire.  I  remember,  that  the 
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winter  of  1664  was  fo  fevere  at  Paris,  that  a  tin-veffel,  Handing  almolt 
full  of  water  on  my  table,  was  crack’d  in  three  different  places  by  the 
night-cold.  On  the  contrary,  in  the  month  of  February  An.  1658  at  Co¬ 
penhagen  in  the  keeneff  froft  in  the  memory  of  man,  I  have  often  kept 
glafs-bottles  with  long  necks,  which  together  with  the  water  weighed  3  lb. 
and  upwards,  clofe  ffopp’d  in  the  open  air,  till  all  the  water  was  froze  i 
and  I  obferv’d  no  crack,  tho’  thofe  that  were  frozen  within  doors  oftei* 
burft.  I  could  not  hitherto  hit  on  the  reafon  of  it ;  unlefs,  according  to 
the  ancient  manner  of  philofophizing,  we  fuppofe  the  cold  in  the  open  air 
on  all  hands  equally  to  prefs  the  veffel,  and  confequently,  caufe  no  crack-, 
but  within  doors  all  thefe  circumftances  are  different  *,  becaufc  one  part 
{landing  near  the  window  or  the  wall  receives  a  greater  degree  of  cold, 
another  part  nearer  a  defk,  or  floor,  or  ftove,  a  lefs  degree  :  Whence  they 
eafily  burft.  Or,  if  you  will,  you  may  fuppofe,  that  the  particles  of  the 
agitating  heat,  receding  by  the  approach  of  the  winter  chill,  do  in  the 
open  air  recede  with  an  equal  force  and  impetus but  in  a  houfe,  for  the 
realons  alledged,  with  an  unequal  force.  But  becaufe  my  view  here  is 
principally  to  chemiftry,  I  {hall  add  what  I  have  often  obferv’d  •,  namely, 
that  fait  of  tartar  and  any  other  alcali  in  the  intenfeft  degree  of  cold  re- 
folves  no  lefs  into  an  oil  or  liquor  on  a  glafs  plate  than  in  the  middle  of 
fummer :  And  then,  that  not  only  fpirit  of  vinegar  and  the  more  fluggifli 
lpirit  of  fulphur,  but  the  weaker  liquor  of  fait  of  tartar,  congeal ;  and  that 
fuch  ice  is  entirely  infipid,  no  otherways  than  we  yearly  experience,  that 
the  ice  of  our  feas,  even  a  whole  foot  thick,  is  very  infipid,  if  you  except 
its  lower  furface,  which  ftill  the  fait  water  wafhes  •,  and  which  if  you  walk 
off  in  the  flighted:  manner,  the  whole  mafs  of  ice  is  infipid  to  the  tafte. 

Take  eight  ounces  of  generous  aqua  fortis ,  to  which  add  two  ounces  of  Tu  aiffoite  «u« 
camphire  well  ground,  and  mixing  them  give  a  gentle  land-heat  in  a  glafs- 
phial,  till  the  camphire,  diffolv’d  into  an  oil,  floats  upon  the  aqua  fortis ,  p^intu  a 
like  oil-olive.  Let  this  oil,  after  the  gentle  heat  of  half  an  hour,  by  gently  &bu5.  y.  ms- 
inclining  the  glafs,  be  pour’d  off  into  another  glafs-veffel,  without  any 
the  leal? mixture  of  the  aqua  fortis  •,  take  now,  therefore,  one  ounce  of  this 
oil  of  camphire,  and  add  to  it  two  drachms  of  purified  and  laminated 
fiiver ;  boil  it  for  a  quarter  of  an  hour  with  a  gentle  afh-heat  *,  and  the 
filver  will  be  evidently  diffolv’d  into  a  clear  liquor.  The  fame  thing  hap¬ 
pens  to  mercury,  two  drachms  of  which  do  readily  relent  into  a  clear  liquor 
in  one  ounce  of  oil  of  camphire.  But  however  undoubted  it  may  be,  that 
camphire  does  not  of  itfelf  principally  effed:  this,  but  by  receiving  into 
itfelf  the  faline  particles  of  the  aqua  fortis :  Yet  there  are  two  things, 
pretty  curious,  obfervable  here  •,  one,  that  falts  to  produce  the  fame  effed: 
equally  move  in  oil,  as  in  water  •,  the  other,  that  metals  mix’d  here  with 
a  little  of  a  menfiruum  (land  diffolv’d  apart  and  at  the  bottom  of  the  veffel  j 
and  that  the  reft  of  the  menfiruum  floats  above  them,  diftinguifhable  even 
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by  the  colour  and,  as  it  were,  by  a  fine  line,  from  the  diffolv’d  filver  and 
mercury,  a  thing  hitheito  unknown  of  aqua  fortis. 

It  is  a  thing  well  known  to  Chemifts,  that  filver  is  difiolv’d  by  aqua 
fertis,  as  alfo  by  fpirit  of  nitre  5  but  that  gold  remains  therein  entire  and 
untouch’d,  and  that  there  is  no  liquor  fit  to  diflolve  the  latter  without  the 
addition  of  common  fait  or  fal  ammoniac ;  yet  I  have  found,  that  gold  alfo 
yields  to  aqua  fortis ,  and  is  entirely  diffolv’d  by  it,  if  by  two  diftilfations 
it  be  previoufiy  forced  off  from  an  equal  portion  of  nitre  •,  to  which  degree 
the  aqua  fortis  being  advanced  by  means  of  nitre,  it  no  longer  can  diffolve 
filver,  but  yet  tears  it  and  throws  it  down  a  white  powder;  but  very  eafily 
it  diffolves  gold,  changing  it  into  a  vellowilh  water.  The  cafe  is  this,  in 
nitre  there  are  faline,  volatile  and  more  fix’d  parts  ;  in  common  aqua  fortis 
the  volatile  parts  exert  themfelves  ;  in  aqua  fortis  repeatedly  diftill’d 
from  nitre,  the  fix’d  parts  do  alfo  difcover  themfelves,  and  attempt  a  folu- 
non  of  a  new  kind.  Upon  this  I  bethought  myfelf  to  try,  whether  fpirit 
ot  nitre,  diitill  d  trom  nitre,  would  alio  diffolve  gold  ;  but  it  did  not 
anfwer.  So  that,  probably,  the  cauie  of  fo  great  a  diverfity  is  to  be  fought 
tor  in  vitriol ;  or  we  are  to  fuppofe,  that  aqua  fortis ,  as  being  more 
vio'ent,  enters  deeper  into  the  fix’d  parts  of  nitre,  and  carries  off  fome 
of  them  (that  produce  a  new  operation)  along  with  itfelf  through  the 

diftillarion'be  rftner  fe"“  ‘°  fpiriC  °f  nitl'e>  Unlefs’  Frobab^ 

1  1  h<!  "?tUrer  ,of  mercill7  may  not  only  ftrike  the  vulgar,  but  even  the 
;tog-;tïd'ö;ï..-learn^  themfe‘Ves  W,th  ‘“IP"“:  Tho’  it  be  very  foft  and  open,  as  to 
s„>u,  appearance,  yet  no  metal  is  found  clofer  than  it.  Gold  does  in  fome 
’  lneafure  Cuffer  .rielf  t°  be  divided  into  parts  of  a  different  nature;  filver 
more  eafily  ;  but  there  has  no  one  or  fcarce  any  been  found  who  has 
divided  mercury :  Yet  that  there  are  different  parts  therein  I  think  1  have 
difcover  d  by  the  following  experiment ,  I  took  fome  very  clear  plates  of 
fteei,  and  putting  them  into  a  new  oblong  glafs,  wherein  well  defecated 
mercury  was  kept,  I  left  them  plunged  therein  for  three  months,  without 
applying  any  other  heat  than  that  of  the  fun:  Afterwards  upon  opening 
the  veffel,  which  had  been  (topp’d  very  dofe,  I  found  all  my  plates  co 
ver  d  over  with  ruff,  tho’  kept  in  the  heart  of  fo  noble  a  liquor  f  Whence 
I  was  periuaded,  that  fomething  acid  or  faline,  the  caufe  of  this  ruff,  was  in- 
i  heient  in  meicury;  allot  which  might  at  length  be,  probably,  extracted 

by  repeating  the  fame  experiment  with  other  different  plates,  f  he  fubtfie 
Geber  1  acknowledges  two  fuperfluous  things  in  mercury ;  namely  an  ear  hv 
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lead  and  again  with  tin,  fometimes  with  bifmuth  and  at  other  times  with 
zink,  and*that  not  without  the  detriment  of  luch  as  ufe  it:  And  in  this 
cafe  it  is  not  fufficient  to  ftrain  mercury  thro’  leather,  or  to  diftill  it;  for, 
if  the  adulteration  be  more  artfully  made,  fomewhat  of  the  mixture  paffes 
along  with  it,  as  was  long  ago  obferv’d  by  Schroeder  ;  and  by  diftillation, 
the  whole  mixture  does  oftentimes  pafs  not  in  a  fume,  but  by  fits;  and 
renders  the  operation  doubtful.  To  determine,  therefore,  the  matter 
with  more  certainty,  put  one  grain  of  the  fufpedted  mercury  on  a  burning 
coal  and  give  it  a  gentle  blaft.  If  all  or  it  go  quietly  off  in  fume,  it  is 
genuine  mercury :  If  it  make  a  noife  upon  the  coal  and  attempt  its  flight 
by  repeated  fkippings,  you  are  to  reckon  it-  adulterate. 

But  we  fhall  treat  more  at  large  of  amalgams.  And  long  ago  Vitruvius' ,  Di«rfity  tf 
and  Pliny6-  (nor  were  they,  probably,  the  firft)  have  defcrib’d  the  union ama Rams' 
of  o-old  and  mercury;  and  others,  following  their  example,  have  profe- 
cuted  the  fame  thing  in  filver.  Neither  amalgam  makes  a  noife  in-  the 
fire,  by  reafon  of  the  abfence  of  the  impure  and  noify  fulphur.  Lead  and 
tin  are  eafily  united  with  mercury  :  But  their  amalgams  upon  approaching 
the  fire  make  a  violent  noife,  as  charg  d  with  an  ufelefs  and  fugiti\e  ful¬ 
phur.  Brafs  too  becomes  into  an  amalgam  and  makes  a  noife.  Antimony 
mixes  not  with  mercury,  nay,  not  its  7  egulus,  on  account  of  its  copious 
fulphureous  dregs.  Of  iron  and  copper  Geber  thus  fpeaks ;  mercury, 

*  Ls  he,  adheres  not  to  iron,  unlefs  by  the  moft  fubtile  encheireßs ;  nor  to' 

1  copper,  on  account  of  the  paucity  of  quickfilver  in  their  commixture/ 

Yet  I  fhall  fhow  how  it  may  adhere  to  iron:  Take  iron-filings,  and  pour 
thereto  either  Hungarian  vitriol,  or  other  vitriol  of  copper,  diffolv’d  in 
common  water;  and  fhaking  the  veffel  up  and  down, you  will  immediately 
obferve  all  the  filings  cover’d,  as  it  were,  with  brafs-plates  ;  upon  obferving 
which  pour  thrice  the  quantity  of  mercury,  or  better ;  fhake  it  up  and 
down,  and  you  will  obferve  produced  almoft  in  a  moment  a  grofs,  firm 
and  apparent  very  good  amalgam;  but  to  lpeak  the  truth,  it  is  but  a 
fuperficial  amalgam;  for,  neither  are  thefe  two  bodies  united  per  minima : 

Whence  by  frequent  triture  in  a  ftone-mortar,  the  union  is  again  diffolv’d  .* 

Yet  brafs  is  eafily,  but  in  a  fomewhat  longer  time  reduced  to  a  genuine 
amalgam;  and  that  it  is  fuch  appears  from,  its  pliablenefs,  which  is  one 
argument  of  the  moft  perfect  amalgam.  A  frefh-made  amalgam  of  cop¬ 
per  makes  fome  noife  on  burning  coals,  becaufe  of  the  more  impure  ful¬ 
phur  it  holds,  but  yet  fparingly ;  and  none  at  all,  if  it  be  for  any  time 
expos’d  in  a  warm  place  :  Nor,  even  did  it  make  the  moft  violent  noife, 
would  it  affedt  the  former  experiment;  as  this  kind  of  amalgam  is  un¬ 
known  to  the  common  perfumers  and  apothecaries;  and  as  the  copper 
immediately  dil  vers  itfelf  on  the  coal,  the  mercury  flying  off ;  a  thing 
which  happens  not  in  the  other  amalgams  of  zink,  bifmuth,  tin  and  lead,  the 
rr  v  whole  e 
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whole  of  the  metal  flying  off  gradually  with  a  noife.  The  amalgams  of 
gold  andlilver  difcover  themfelves  by  no  noife  in  the  fire ;  yet  is  there  no 
apprehenfion  from  thefe,  that  the  infus’d  water  of  fuch  an  amalgam 
being  us’d  fhould  caufe  any  detriment  to  the  perlon  that  takes  it. 


A  Defcription  of  a  burning  ami  Medicinal  Spring  in  Poland.  By 
Conradus,  chief  Phyfician  to  the  ifueen :  together  with  an  Ex¬ 
plication  of  the  Phenomena  thereof ;  by  M.  Denis.  From  the  Ada 
Eruditorum  Lipf.  An.  1684.  p.326. 

Franflated  from  the  La  t  in. 

Burning  fprings.  a  MONG  the  many  furprifing  phenomena  of  fprings,  the  flame 

which  fome  of  them  emit,  and  from  which  they  are  call’d  burning 
fprings ,  is  defervedly  reckon’d  one  :  Such  as  is  the  fpring  of  Jupiter 
Dodonaus  in  Epire ,  of  which,  befides  Pliny*,  Lucretius b  makes  mention : 
And  fuch  we  know  that  to  be  in  Dauphine  in  France ,  near  Grenoble ,  which 
flames  in  the  night  and  in  foggy  weather  •,  and,  therefore,  call’d  La  Fon 
taine  qui  brule.  And  in  the  Englifh  Philo fophical  T ran  faff  ions  N°  172, 
there  is  an  account  of  the  like  fpring  near  tFigan  in  Lancafhire. 

Defcription  of  a  Jn  the  Palatinate  of  Cracow  of  the  Leffer  Poland  there  is  a  mountain, 

.Sn'ofpS^** call’d  the  wonderful ,  cover’d  both  with  aromatic  plants  and  flowers,  and 
aged  oaks,  refinous  pines  and  firrs,  and  abounding  both  in  frefli  and 
fait  fprings,  and  full  of  metals  and  minerals  of  different  kinds.  In  its  mid¬ 
dle  -to  the  fouth  a  fpring  of  very  clear  water  rifes  with  a  remarkable  noife 
and  vibration  ;  and  its  ebullition  or  fwelling  increafes  or  decreafes  with  the 
moon.  The  flime  fettling  at  the  bottom  is  faid  to  be  of  fervice  in  the 
itch,  inveterate  gout,  palley  and  the  like  more  obftinate  diforders.  The 
odour  of  the  water  in  the  fpring  is  obferv’d  to  be  very  fragrant  and  highly 
balfamic;  in  tafte  it  refembles  the  fweetnefs  of  milk  j  and  befides  its  "me¬ 
dicinal  virtue,  which  was  experienced  in  the  different  difeafes  of  horfes,  it 
alfo  purges  men,  fometimes  by  ftool,  and  fomedmes  by  urine:  Yetfo  that 
fuch  as  it  does  not  thus  immediately  affebt,  do,  notwithftanding,  per¬ 
ceive  a  chearfullnefs  and  peculiar  vigour  from  it.  Hence  the  neighbour¬ 
ing  inhabitants  fcarcely  ever  have  any  fit  of  ficknefs,  but  are  very  long 
liv’d  j  lb  as  generally  to  arrive  to  100  and  150  years  of  age.  It  may  be 
carried  a  great  way,  and  be  kept  for  a  pretty  long  while  without  fpoiling. 
Upon  evaporation  it  exhibits  a  fort  of  blackifh  bitumen,  very  ferviceable 
both  in  recent  and  inveterate  ulcers.  In  the  fpring  it  freezes  not  by  any 
degree  of  winter-cold ;  nay,  which  is  furprifing,  by  approaching  a  torch 
thereto,  it  flames  like  the  fubtileft  fpirit  of  wine*,  fo  that  the  flame  is 

agitated 
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eitated  and  fkips  upon  the  furface  of  the  water  like  bubbles :  And  there¬ 
of,  this  fpring  is  call’d  ignis  fatuus.  And  this  fire  never  goes  out  of 
tfelf,  unlefs  it  is  brufh’d  with  brooms  *,  as  about  35  yeais  the  inhabi- 
ants  neglefting  to  extinguifh  it,  by  gradually  proceeding  thro’  fubterra- 
ieous  catara&s,  it  reduced  both  the  roots  of  the  trees,  and  thereby  all  the 
leighbourin0-  wood  to  aihes,  lading  almoft  for  three  years,  beloie  it  could 
,e  perfectly  extinguifhed  from  which  time  public  watchmen  were  appointed 
0  prevent  fuch  burnings.  But  while  the  water  burns  but  for  a  little  time,  it 
Dfes  much  of  its  force,  which  it  fcarcely  recovers  in  14  days:  And  tho’ 
his  flame  foon  confumes  wood-,  yet  it  is  fo  fubtile,  as  not  to  heat  the 
/ater:  But  when  the  water  is  drawn  out,  it  is  felt  as  cold  as  that  mention  d 
)V  Lucretius nay,  neither  does  it  flame  out  of  itsipring,  tho  kept  in  veflels 
lofely  fhut.  The  inflammability  of  this  fountain,  unknown  to  former  ages, 

5  evidently  fhown  by  being  fet  on  fire  in  a  ftorm  of  thunder .  Hence  the 
rood-hewers  from  the  neighbouring  wood  cutting  twigs  from  the  trees 
iave  extinguifh’ d  the  fire  by  beating  the  furface  of  the  water  therewith: 
h-om  which  time  being  fometimes  afterwards,  for  experiment  lake,  let  on 
ire  by  applying  a  torch,  it  was  again  extinguifh’d  by  the  motion  of  the 


M  Denis  in  the  following  manner  explains  the  theory  about  the  afore-  Exviication  of 
aid  properties  of  this  fpring  :  And  that  its  motion  and  agitation  anfwers  to 
hat  of  the  moon,  he  fuppofes  to  happen  by  its  communication  with  the 
'ea,  whofe  flux  and  reflux  depends  on  the  different  phafes  of  the  moon,  in 
-eo-ard  that  a  fubterraneous  cataract  lying  between  the  fea  and  this  fpring 
s  to  a  certain  height  only  fill’d  with  water but  the  reft  of  it,  becaufe  it 
xceeds  the  equilibrium  of  the  fea,  with  air :  Hence  when  the  greateft  eleva- 
ion  of  the  fea  about  full  moon  ruflies  into  this  canal  i  and  confequently, 
iro-es  the  included  air  and  vapours  towards  the  fpring,  the  fpring  mult 
leceflarily  be  fill’d  with  water.  On  the  contrary,  if  the  lea  does  on  the  de- 
Teafe  of  the  moon,  fubfide,  the  fea-water  by  retiring  along  with  the  air  and 
zapours  condenfable  into  water,  drains  off  much  water  from  this  Ipring. 

He  derives  its  medicinal  virtues  from  a  more  copious  fulphur,  as  the 
o-rand  panacea  of  difeafes  ;  and  with  which  the  veins  of  this  mountain  deriv’d, 
abound,  whofe  vapours  alfo  being  lighter  than  the  particles  of  water  do  by 
their  nifus  and  tendency  caufe  the  noife  and  boiling  of  this  fpring  ;  and  at 
the  fame  time  its  fragrancy  while  the  großer  particles  unite  into  a  flime, 
which  falls  to  the  bottom :  He  fays,  that  the  bitumen,  which  icmains 
behind  after  the  evaporation  of  this  water,  is,  as  it  were,  a  natural  ballam  ot 
fulphur,  produced  by  the  frequent  agitation  of  the  fulphur  and  water  on 
each  other.  And  in  like  manner  he  aferibes  its  inflammability  to  fulphur 
and  to  its  exhalations  burfting  out  of  the  water-,  and  that,  therefoie,  the 
flame  floats  upon  the  water,  but  is  extinguifh’d  and  ftiffi  d  by  beating  n 
with  the  twigs ;  in  regard  that  by  this  means  thefe  lpirits  or  lulphureous 
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miafma’s  are  a-new  involv’d  in  the  aqueous  particles  from  which  the" 
endeavour  to  recede:  So  that,  indeed,  being  confum’d  by  the  deflagra: 
tion,  the  water  lofes  much  of  its  medicinal  virtue ;  and  that,  therefore,  i 
takes  not  fire  out  of  its  fpring,  becaufe  it  contains  few  fulphureous  parti 
cles,  and  thofe  envelopp’d  in  water,  and  depriv’d  of  the  impetus  and  im 
pulfe  of  the  fpring  ;  which,  notwithftanding,  being  prefent,  the  wate 
within  the  fpring  eludes  all  force  of  cold  in  the  manner  as  ftronger  fpiri 
of  wine  does. 


!The  Oil  and  Gall  of  Vipers y  excellent  Opthalmics ,  &c.  By  Georg 
Wolfgang.  Wedelius.  From  the  Mifcellanea  Naturae  Curio1 
forum.  An.  II.  viz.  1671.  Obf.  CXXV,  feqq.  p.  206.  feqq. 


Oil  of  vipers  a 
lingular  opthaJ- 
anc  and  how  usY 


Vipers  gall  mix’d 


V  ip< 
wiih 


Franßated  from  the  Latin. 

AS  oil  of  vipers  furprifingly  pleafes  the  eye  with  its  fparkling  and 
purity,  lo,  befides  its  other  ufes,  it  is  a  Angular  opthalmic.  It  is  us’d 
two  different  ways ;  either  the  eye-lid  is  anointed  therewith,  and  this 
is  of  fei  vice  in  comforting  the  fight  and  diflipating  humours  5  or  which  is 
.a  better  and  fpeedier  method,  a  drop  or  two  of  it  is,  with  a  clean-writing 
pen  with  a  blunt  point,  deriv’d  into  the  eye  itfelf.  It  is  a  divine  remedy 
and  kept  a  grand  leeret  in  moft  affedtions  of  the  eyes,  but  efpecially  in  haws 
of  the  eyes,  applied  either  Amply,  as  was  faid,  or  firft  gently  warm’d :  It 
fooths  acrimony  •,  is  a  lenient,  detergent  and  confolidating  medicine,  fo  as 
not  to  be  exceeded  by  any  other :  And  with  this  oil  alone  I  have  very  often 
in  a  fhort  time  remov’d  haws  and  tubercles,  difeufs’d  rednefs  and  remov’d 
other  affedtions  of  the  eyes.  In  wounds  of  the  eyes  it  is  a  prefent  remedy. 
It  is  the  only  medicine  in  fpecks,  clouds  and  haws  remaining  after  the 
ifnall  pox.  But  what  is  chiefly  remarkable  is,  that  as  often  as  it  is  dropp’d 
into  the  eye,  in  a  fmall  time  after  there  runs  out  a  matter,  like  white 
butter  or  pus ,  a'nd  thus  it  deterges  without  any  fmarting.  I  might  cite 
many  experiments,  whereby  I  found  it  of  ule  in  haws,  in  an  opthalmia, 
in  a  fuffufion,  and  in  ulcers  of  the  eyes,  efpecially  after  the  fmall-poxj 
and  in  a  particular  inftance,  in  reftoring  the  aqueous  humour  in  a  wound 
of  the  eye,  but  without  recovering  the  fight,  as  the  wound  was  too  deep. 
J,  moreover,  gave  it  internally  to  two  confumptive  patients  with  fuccefs: 
And  aslome  phthifical  perfons  are  recover’d  by  the  fat  or  oil  of  dogs,  why 
fhouldnot  the  balfamic  fat  of  vipers  have  the  fame  effedt  ?  In  this  difeafe, 
when  externally  anointed  on  the  fpine,  it  proves  of  fervice,  and  on  that 
account  (lands  commended  by  Cardan.  It  alfo  confolidates  other  wounds. 
As  the  gall  of  the  pike-fifh,  mix’d  with  a  little  fugar  (after  premifing 


Suio|ibLblic  the  proper  evacuations,  and  at  the  fame  time  applying  a  veficatory )  does 

accord 
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according  to  the  experience  of  Scultetus  ;a  fuccefsfully  remove  beginning 
cataradls  ;  fo  the  fame  is  far  more  fpeedily  effedled  by  vipers-gail,  by  ap* 
plying  which  in  the  fame  manner  I  have  difcufs’d  a  beginning  luffufion:  I 
havealfo  often  mix’d  it  with  the  effence  of  copper,  made  with  Main  fey  wine, 
and  delcrib’d  by  Angelus  Salah ;  and  thus  I  have  heightened  an  opthalmic 
of  wonderful  efficacy  in  itfelf  with  the  acceffional  virtue  of  the  viper;  and 
I  ufe  it  with  fuccefs  in  thefe  diforders  of  the  eyes. 

Vipers  gall  is  charged  with  a  difcufling  volatile  fait ;  thus  the  very  fait  of  v^ers  gaii  <•« 
vipers,  diffolv’d  in  pure  water,  and  dropp’d  thrice  a  day  into  the  eye  ( the  'wlh,*r“k' 
patient  lying  for  fome  time  on  his  back)  (lands  recommended  by  Severinus'-. 

Sugar,  partaking  of  the  nature  of  fait,  when  added  thereto,  attempers  the  sugar  an  fXcei- 
mucofity  of  the  gall,  and  by  its  own  proper  deterging  virtue  increafes  its lcnt  °rthalmlc* 
efficacy.  With  this  alone  a  certain  woman  about  Magdeburg,  fome  years 
ago,  made  confiderably  rich,  by  blowing  into  the  eyes  of  patients* 
troubl’d  with  fuffufions,  a  very  fubtile  powder  of  fugar  ;  and  by  repeat¬ 
ing  the  medicine  fhe  recover’d  a  great  many.  Angelus  Salac  has  fufficiently 
enlarged  on  the  praife  of  copper.  But  befides  thefe  medicinal  prefcrip- 
tions,  there  are  alfo  other  things  to  be  obferv’d  about  a  fuffufion;  on 
which  head  there  is  an  elegant  paffage  in  Seneca d.  1.  6  There  is,  fays  he, 

4  a  remedy  necelfary  for  purging  and  clearing  the  fight.  2.  The  phy- 
<■  fician  does  not  only  cure,  but  alfo  caution  •,  you  are  not,  fays  the  phyfician, 

‘  to  rufh  immediately  into  broad  day-light;  but  you  are  firft  to  proceed 
‘  from  a  greater  degree  of  darknefs  to  a  lefs,  and  gradually  accuflom  your- 

<  felf  to  bear  the  open  light.  You  muft  not  ftudy  after  a  meal,  nor  give 
‘  your  orders  with  paffionate  and  fwollen  eyes ;  and  you  are  to  avoid  the 

<  cold  blowing  direftly  into  your  face,  and  the  like  ;  and  thefe  precautions 
‘  are  of  no  lefs  fervice  than  the  medicines  themfelves’. 

Michaelis  highly  commends  the  liver  of  a  viper,  as  ä  fpecific  in  epide-TheW  of  tiic 
mie  dyfenteries.  I  fometimes  made  trial  of  it;  and,  indeed,  without 
fuccefs  in  fome  cafes,  by  reafon  of  the  violence  of  the  diftemper;  namely  in  bp,h 

füch  cafes  where  the  urgent  fymptoms  and  copious  ftools  requir’d  fome 
other  method ;  yet  a  certain  young  woman,  troubl’d  with  a  dyfentery, 
after  finding  no* relief  from  any  other  means,  upon  ufing  the  liver  of  a 
viper,  mix’d  with  other  things,  found  a  ienfible  relief:  But  in  this  cafe 
the  liver  ffiould  be  feparated  from  the  gall-bladder,  as  gall  flimulates: 

But  if  you  would  incline  to  adminifler  it  in  hard  labour,  it  is  more  advi- 
feable,  that  the  liver  be  dried  along  with  the  gall  and  employ’d  ;  for,  as 
the.  gall  of  an  eel  by  Helmonfs  experiment  promotes  fo  fuccefsfully  the 
birth,  we  may  with  manifeft  advantage  expedl  the  fame  effedl  from  the 
liver  of  a  viper. 

Vol.  I.  M  m  m  Expe- 

a  Armam.  chirurg.  Tab.  XXXIII.  p.  40,  b  Sept.  plan,  terreur,  p.  211.  c  f  •  c. 
d  %ift.  XCIV. 
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Experiments ,  wherein  is  plainly  j hewn ,  that  the  Pulvis  Pyrophorus,  , 
otherways  call'd  Homberg’s  Phofphorus,  takes  Fire  in  the  fame 
manner  as  Quick-lime ,  when  moifleridy  heats.  By  Joh.  Godofr. 
Tefke.  From  the  Commercium  Literarium  Norimbergenfe* 
Specim.  XXVII.  p.  213. 


Franfiated  from  the  Latin. 


Various  opinions 
about  the  manner 
of  the  burning  of 
th cpttltis  pyro~ 
fhrns. 


The  author’s  ex¬ 
periments. 


IT  is  at  this  day  a  thing  well  known,  that  that  grey  powder  (which 
Homberg  firft  taught  to  prepare  from  a  fecal  matter,  but  Lemery ,  the 
younger,  from  meal,  feeds,  honey,  the  roots  and  leaves  of  trees,  the  yelks 
of  eggs  and  a  great  many  other  matters)  does  when  expos’d  to  the  open  air, 
take  fire  •,  and  not  only  glows  like  a  coal,  but  is  cover’d  with  a  fulphureous 
flame  obfervable  in  the  dark :  But  the  caufe  of  this  lpontaneous  burning  is 
not  hitherto  fo  well  known  to  philofophers  ;  for,  fome  hold,  that  true  lire  is 
actually  prefent  in  every  fenfibie  place,  and  they  imagine,  that  its  particles 
enter  the  pores  of  the  fpongy  part  of  the  powder ;  and  that  that  part  of 
the  powder,  being  like  a  kind  of  fuel,  very  eafily  takes  fire:  But  they  fan¬ 
cy,  that  the  burning  is  nourifh’d  by  the  fulphur,  of  which  the  powder, 
especially  when  glowing,  ftrongly  fmells  :  Whence  it  alfo  happen’d, 
that  they  call’d  this  powder  the  magnet  of  the  aereal fire.  Others,  on  the 
contrary,  are  of  opinion,  that  the  pulvis  pyrophorus ,  expos’d  to  the  air, 
does  not  attradf  the  particles  of  fire,  but  is  impregnated  by  the  vapours  of 
the  air,  and  thus  its  burning  is  promoted  :  And,  indeed,  the  latter  opi¬ 
nion  feem’d  always  to  me  preferable  to  the  former  •,  and  I  have  given  in 
to  it  in  a  Dijfertation  I  publifh’d  in  1729,  entitul’d  de  igne  ex  chalybis  Sili - 
cifipue  c oll f tone  nafeenti ,  induced  thereto  from  feveral  reafons,  which  I  had 
read  in  the  Memoirs  of  the  Royal  Academy  of  Sciences*  ;  as  alfo  from  the 
frequent  obfervations  I  myfelf  had  made  ;  for,  1.  It  takes  fire  more  eafily 
in  a  moift  than  in  a  clear  air.  2.  The  grey  powder,  not  being  fufficiently 
provided  againft  the  accefs  of  the  air,  is  chang’d  into  a  darker  powaer, 
which  gives  a  hint,  that  it  has  imbib’d  fome  humidity.  3.  It  gradually 
loies  its  virtue,  (and,  indeed,  the  fooner,  if  youreftrain  not  the  approach, 
of  the  air )  and  only  recovers  it  again  after  calcination,  &c.  But  tho* 
thefe  arguments  might  determine  one  to  either  fide,  yet  they  were  not  fuf- 
ficient  to  convince  him  of  the  truth  of  the  matter:  Hence  being  about  to 
enquire,  whether  any  one  had  given  a  demonfbration  of  this  phenomenon,  I 
turn’d  over  the  writings  of  feveral  philofophers,  but  without  lighting  on 
any  thing  to  that  purpofe,  till  I  myfelf  had  hit  on  the  method  of  putting  the 
matter  beyond  all  doubt.  I  had  about  three  months  before,  fome  toafted  and 
ground  coffee  ly  me,  which  I  had  already  us’d  ;  after  I  hadkept  it  for  three 

weeks 
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weeks  at  leaft  in  a  glafs-veffej  with  a  glafs-ftopple,  I  expos’d  it  to  the  air 
in  a  ftove,  and  it  would  no  longer  take  fire ;  I,  therefore,  open’d  the  win¬ 
dow,  that  the  air,  which  was  then  rainy  and  moift,  might  infinuate  into 
the  powder;  but  neither  thus  did  I  effeót  its  taking  fire,  tho’  it  had  been 
expos’d  to  the  air  for  almoft  half  a  quarter  of  an  hour:  At  length  it  came 
into  my  mind,  that  I  had  with  fome  probability  discover’d,  that  the  pow¬ 
der  was  fet  on  fire  by  moifture;  and  I  took  the  hint  of  moifteninga  part 
of  the  powder  on  a  paper:  Wherefore,  {pitting  upon  the  paper,  I  fo  in¬ 
clin’d  it,  that  the  fpittle  fhould  touch  the  powder,  upon  which  I  immedi¬ 
ately  obferv’d  the  powder  in  an  agreeable  manner  to  take  fire  precifely  in 
that  place,  where  the  fpittle  touch’d  it ;  yet  1  was  ftill  uncertain,  that  the 
powder  took  fire  on  account  of  the  approach  of  the  fpittle  ;  nay,  indeed, 
1  fufpe&ed  that  it  was  already  heated  before  it  was  moiften’d,  becaufe, 
upon  the  approach  of  the  fpittle  to  the  powder,  I  had  not  only  heard  a 
kind  of  hiding  noife,  like  what  is  produced  by  water  fprinkled  on  live  coals, 
but  I  had  alfo  obferv’d  fparks  burfting  out  therefrom  ;  I,  therefore,  often 
repeated  the  fame  experiment,  yet  always  with  the  fame  fuccefs ;  and  even 
then,  when  I  immediately  moiften’d  the  powder  juft  put  upon  the  paper, 
this  remov’d  every  doubt  with  me :  And  likewife  by  repeatedly  com¬ 
municating  a  vapour  to  the  powder,  I  obferv’d  it  at  firft  to  emit  a  very 
ftrong  fulphureous  ftench,  but  at  length  altogether  to  take  fire;  which  fo 
much  the  more  confirm’d  me  in  the  opinion,  that  the  burning  of  the 
powder  is  promoted  by  moifture,  becaule  in  this  manner  X  found,  that 
the  whole  of  it  is  fet  on  fire,  if  the  whole  of  it  be  thus  moiften’d ;  and  on 
the  contrary,  if  only  a  part  of  it  be  wetted,  it  only  takes  fire  in  fome  part : 
Befides,  when  the  powder  had  now  loft  almoft  all  its  virtue,  and  neither 
moiften’d  nor  impregnated  with  vapour  would  it  any  longer  take  fire,  yet 
upon  moiftening  it  with  water,  I  obferv’d  it  conceive  fo  much  heat,  as  to 
burn  the  finger  laid  thereon,  juft  as  quick-lime  does  when  drench’d  in  water: 
My  opinionftherefore,  which  had  only  hitherto  been  a  probability,  was  now 
eftablifh’d  beyond  all  doubt  by  a  threefold  experiment.  But  the  reafon, 
why  I  was  not  fooner  confirm’d  about  the  manner  of  the  burning  in  the 
pulvis  pvropborus  is,  that  I  was  always  apprehenfive,  I  fhould  have  moiften’d 
it  too  much;  and  I  doubt  not,  but  this  has  been  the  reafon,  why  others 
have  not  hitherto  experienc’d  the  fame  thing. 


An 
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An  Ob  fervat  ion  on  the  Integument,  peculiar  to  the  Membrane  of  the 
Tympanum  of  FoetusT  By  Chriftopb.  Jac.  Trew.  From  the 
Commercium  Literarium  Norimbergenfe.  An.  1731.  Specim.  II. 

P-  I3- 

Franfated  from  the  Latin. 


.A  peculiar  final! 
membrane  ob¬ 
serv'd  Handing 
betöre  that  cf  the 
tymp.zumn. 


TH  AT  a  peculiar  fmall  membrane,  or  a  certain  integument  ({landing 
before  the  membrane  of  the  tympanum  oi  foetus's,  not  yet  born,  or 
but  lately  fo,  and  always  obferv’d  by  the  lateft  anatomifts)  is  a  real 
membrane  and  not  fpontaneoudy  difappearing  after  the  birth,  as  thofe 
famous  anatomifts,  Kerkringius ,  Ruyfch  and  Heifer  fuppofe,  I  formerly 
afferted  in  the  Aft.  Phyfic.  Medic.  Acad.  Hat.  Cur a.  being  convinced  thereof 
by  a  fourfold  obfervation  on  the  bodies  of  adults.  After  this  I  alfo  found, 
that  the  common  opinion  was  maintain’d  by  Waltherus  in  his  differtation 
de  Membrana  tympanp,  publifh’d  at  Leipfig  An.  1725  ;  and  that  to  this  opi¬ 
nion  too  gave  in  Jac.  Valent.  Hirfchelius  in  his  differtation  praecipuis  par~ 
Hum  foetus  ab  illis  adultorum  differentiis c,  publifh’d  at  Straßurg  An.  1729. 
The  reading  of  theie  things  rais’d  in  me  a  defire  of  more  accurately  en¬ 
quiring  into  the  condition  of  this  integument  in  young  fubjeóls  5  and  for 
this  enquiry  I  allotted  a  foetus  of  6  months  old;  And  upon  laying  bare  the 
meatus  auditorius,  and  very  carefully  loofening  it  all  around  from  the  bony 
ring,  this  integument  appear’d  in  the  manner,  as  it  is  commonly  deferib’d. 
Now  in  order  to  be  affur’d,  whether  this  integument  (which  to  others 
ieem’d  to  conftitute  a  membrane  of  afofter  and  laxer  kind,  and  as  it  were,  a 
temporary  one)  had  the  ftrudture  of  a  real  membrane,  I  caus’d  blow  by  a  pipe 
into  the  meatus  auditorius ,  at  that  time  greatly  conftri&ed:  And  thus  more 
than  once  the  faid  integument  was  not  only  elegantly  diftended  like  a  fmall 
bag,  but  when  thus_  diftended  fuffer’d  itfelf  to  be  dried  whole  and  entire  •, 
from  which  I  think  it  appears,  that  there  is  no  reafon  to  doubt,  but  that 
this  integument  may  and  ought  to  be  taken  for  a  real  membrane.  But 
if  any  one  will  have  it  a  peculiar  fort  of  membrane  and  not  continued  with 
the  tympanum ,  he  has  readily  my  fuffragej  for,  thus  indeed,  it  always 
appears  in  young  fubjebts,  but  how  it  appears  in  a  frefh  ftate  in  adults,  X 
own  1  have  not  hitherto  learn’d  by  experience  j  for,  fuch  as  I  have  feen 
and  obferv’d  in  thefe  latter  lubjedls  had  already  undergone  a  long,  continu’d 
maceration. 


*  Vol.  II.  Obf.  56.  k  §  10,  feq,  c  §  7^ 
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Byflinian  Language,  its  Original , 

pag.  34. 

Acan,  what,  53.  Their  appear - 
wee  in  a  mi  cr  of  cope ,  53. 

•5  <3  two-fold  force  therein  124,  feq. 
Us  conftitution  in  time  of  pefl  ilence, 
;8.  Its  different  ft  ate ,  whether  it 
ffeCls  the  rays  of  light,  21. 

:oholj  hew  prepar'd ,  294. 

nond,  //j  appearance  in  a  microfcope 

53’ 

lalgams,  diverfity  of,  453,  feq. 
iber,  whether  inf e his  fubjeCl  to  the  at - 
raff  ion  of,  399,  feq.  Queries  ref liv'd, 
.00.  Colour  of,  401.  Colours  occafioned 
y  adventitious  admixtures,  ib.  Azure 
dour.  See.  origin  of,  402.  Black  the 
arefi  402,  feq.  Method  of  ftaining 
meng  the  Romans  403.  What,  264, 
eq.  Experiments  on,  2 6y,  feq.  393, 
°q.  Conclusions  from,  394.  What  ho - 
]ies  al trailed  by,  399.  White  whether 
roducible  from  yellow,  351.  Whether 
i  variegated  white  from  a  pale  yellow, 
b.  feq.  Whether  a  bright  white  from 
whit  iß ,  252.  Wavy  producible  from 
he  pale  clear,  ib.  Practical  rules  about 
'mb er ,  353.  Solution  another  method 
f,  347.  Difadvantages  therein .  ib.  feq. 
tariffing  it  to  what  owing,  348.  Glebe 
ubb'd  to  a  heat,  and  wetted,  reafon  of 
he  phenomena  therein,  395,’ feq.  Dif- 
'ereut  opinions  about  its  genus,  389. 
Arguments  for  referring  it  to  the  genus 
f  ftones  confidcred,  389,  feq.  White 
annot  be  clarified ,  349,  feq.  Melt¬ 

I 


ing  of  appears  from  experiment ,  3  90,  feq. 
A  Uturnen,  391.  Occafion  of  its  being 
reckon  d  among  ftones,  ib.  Definition 
of,  ib.  feq.  Ele hlrici ty  principal  pro¬ 
perty  of,  392.  Odour  of,  what ,  403, 
feq.  Different  forts  have  different  odeurs, 
404.  feq.  Tafle  what ,  405.  Several 
forts  of,  340.  Reduced  to  two  c/aff  s, 
viz.  whitiß  and  yellow  iß,  ib.  Per  fehl 
and  imperfeA,  ib.  feq.  Compar'd  toge¬ 
ther,  ib.  Ripen'd  and  attain'd  to  per¬ 
fection,  341.  Wherein  its  perfection 
confifisfb.  feq.  With  feme  in  its  tranf- 
parency,  342.  With  others  in  its  hard- 
nefs,  343.  More  ignoble  forts  how  dif- 
tingiiifijd,  ib.  Maturation  where  per¬ 
form  d3  344.  Operations  of  art  ont  ib. 
Ancient  method  of  clarifying,  345-.  Mo¬ 
dern  method,  ib.  Which  preferable,  ib. 
feq.  Whether  foluble,  346.  Compendious 
method  of  clarifying,  347.  Generation 
of  difficult  to  know ,  360.  Tefiimonies 
as  to  fo ft  nefs  of,  361.  Difference  be¬ 
tween  foft  and  true,  ib.  Obfervaticn 
about  this  difference ,  ib.  feq.  Diffe¬ 
rent  degrees  of  foftnefs  and  bardnefs.  362. 
Glebes  lefs  folid  referable  to  the  clafs  of 
foft  amber ,  ib.  feq.  Experiment  on  a 
glebe ,  363.  Originally  fluid  appears 
from  ocular  infpeClion ,  ib.  From  their 
contents  how  and  where  foreign  bodies 
are  included  difficult  to  determine,  363. 
Probable  account  of,  ib.  feq.  Query 
about  animals  included  in  ambers  re - 
f  olv'd,  365.  Drops  of  water  hew  in¬ 
cluded.,  ib.  feq. 


Am  ha  ric 
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Amliaric  Language  differs  not  from  the 
Ethiopic,  34- 

Anatomical  preparations  difadvantage  of 
faline  liquors  for ,  447,  feq.  How  treat¬ 
ed  before  they  are  put  into  the  conferv - 
ing  liquor ,  448.  Malt-fpirits  the  beft 
liquor  for,  448.  Preparations ,  the  vo¬ 
latility  of  liquors  for ,  how  obviated,  447. 
How  made  to  hang  freely  in  the  fpiyits , 

447-  ,  /  „ 

Angle  of  incidence  equal  to  that  of  reflex¬ 
ion,  no,  feq. 

Angles  whence ,  44. 

Ant,  its  appearance  in  a  microfcope ,  J4. 

Antes,  who,  37. 

Antidyfenteric,  vipers  liver  an,  4^7. 

Antimony  regulus  of  how  to  juft  without 
fire,  359 ■ 

Apprefllon  how  varied ,  282.  Ffifcdlof,  ib. 

Arabic,  its  great  extent,  34. 

Aramaean,  a  branch  of  the  ancient  uni - 
verfal  language ,  34. 

Araxes,  whether  the  fame  with  the  Volga, 
164,  feq. 

Arimafpi,  what,  36. 

Ariftotle,  his  opinion  about  the  original 
of  the  foul,  23. 

Arithmetical  foluiion  <f  Kepler^  problem , 
196,  feq. 

Armenian  language,  its  original,  34. 

Afperity  an  obftacle  to  friti ion  why ,  282. 

Aftroites,  its  appearance  in  the  rnicrof- 
cope,  50.  The  effefts  of  vinegar  there¬ 
on,  jo.  feq. 

Atmofphere,  height  of  how  found ,  1 76. 
feq.  What,  177. 

Atrophy  of  the  eye,  a  remedy  therein ,  94. 

Averroes,  his  opinion  about  the  original  of 
the  foul,  23, 

Augutfine  (St.)  his  opinion  of  the  original 
of  the  foul,  23. 

Aurora  Borealis  an  account  of,  84,  feq. 
Its  place,  88.  Two  fpecies  thereof,  85, 
feq.  Poftion  in  the  air,  89.  Irregular 


figure  its  appearance  at  a  difiance. 
The  diftance  of  from  the  earth,  92, 
No  uncommon  thing  to  the  ancients , 
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BAlduin’s  Phofphorus,  what,  7 2.1 
prepar'd,  73. 

ball  of  fire  an  account  of,  78,  feq.  . 
counted  for,  82. 

Barometers,  different  forts  cf,  8.  C 
trivances  to  make  their  variations  v 
fienfible,  ib.  The  effeffs  cf  gravity 
them  to  be  diftingnijh  d  from  tkoje  of  t 
and  the  expanfion  of  the  liquors ,  ib. 
variations  made  more  fenfible  b  .  the  f 
cf  the  machine,  ib  By  liquors  of , 
ferent  fpecific gravities,  ib.  W at  er- 

rometers,  8,  Teq.  Their  difadvanta 
ib.  With  bubbles,  9.  With  double  tu 
ib.  Of  14  or  7  inches  only ,  ib.  Gr 
er  variations  caufed  in  them ,  10. 
inclined  tubes,  ib.  L disadvantages 
this  contrivance,  ib.  Anewincurvt 
tne  by  Bernouilii,  10,  feq.  Expla\ 
by  the  author,  10.  feq  By  He 
Hauksbee  and  Grey,  11.  fbecirc 
fiances  in  which  the  feveral  barome 
agree,  12.  A  new  fort  by  the  anti. 
12.  Its  advantages,  12,  18.  Man 
cf  ccnfi ruft ion,  12,  feq.  How  m 
more  commodious,  18,  19.  Its  fie 
bility,  1 3. '  Limits  of  that  fenfibiUty, 
How  made  portable,  18,  feq.  To  im 
tigate  the  fpecific  gravity  of  the  Jiq 
to  mercury  in  barometers,  ib.  Pn 
dient s  to  prevent  then  ofc illations, 
feq.  Their  tubes  whether  afjedted 
heat  and  cold,  15,  feq.  The  denfit) 
the  mercury  and  liquor  hew  difeovfr 
17.  Ufes  of  the  more  fenfible,  20.  W 
ther  they  for  et  el  the  weather,  ib.  Grc 
er  heights  whether  dificoverable  by  iht 
20,  feq. 


Bea\ 


i 
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eaver  diffefiionof  one,  309,  feq.  Of  ano¬ 
ther,  3  i  2,  feq  .Their  eating  of  their  geni¬ 
tals  fabulous ,3 2 1 .  Their  food  what, 313 
;ccher  a  guide  to  be  follow' d  as  to  metal¬ 
lic  fadts ,  425.  Character,  76,  feq. 
re,  its  appearance  in  a  microfcope ,  53. 
:es,  their  excrements  how  they  appear  in 
a  microfcope ,  54. 

:lgar,  whence ,  39. 

:njamin  how  collected,  274. 
njamin-tree,  defcriptionof,  273. 
le  delivered  thro'  the  duflus  hepaticus 
gall-bladder ,  8. 

rch,  vipers  liver  facilitating  the ,  4^7. 

:e  of  a  mad  dog  how  cur'd ,  101,  leq. 
do d)  i/j  appearance  in  the  microfcope, 
57.  The  proportion  of  its  conftituent 
parts ,  96,  leq  Confefts  of  3  parts,  ib. 
Lie  colour  how  produced ,  50. 
dies  infipid  and  inodorous  in  the  three 
kingdoms  the  effefis  of,  what,  300.  Their 
direction  in  a  vortex,  1 34. 
dy,  unafiive,  21.  Wherein  different  from 
the  foul ,  29.  Afcent  and  de f cent  of  in 
a  cycloid ,  408,  feq.  Fora?  <ƒ,  what, 
374.  Meaning  of  a  body  really  at  reft,  ib. 
nonia,  eclipfes  at,  2)  3. 
rrage,  if;  appearance  in  a  microfcope ,  52. 
rrichius*  methed  cf  refolding  gold  and 
Vver ,  343,  feq. 

yle’s  »di?»  about  eleftricity  rnoft  fat  is  - 
ca fiery,  398. 

md’b  pholphoius,  73,  feq.  How  dif- 
fover'd,  75. 

kills,  r/00  chief  commodities  thereof,  144. 
rails,  artificial  for  fucking,  148. 

'ck  walls  warmer  than  ft  one-walls,  123. 
tons  whence,  40. 

bbles  of  air  and  water  how  form'd,  to; 
how  rais'd  in  the  air ,  ib.  Rais'd  by 
'he  e l aft i city  of  the  air,  103,  leq. 

11  for  cows  how  to  be  ordered,  18  7. 
:terfiies  their  eggs,  examin'd  by  a  mi - 
rofeepe,  54. 


C 

Abbage,  how  preferv  d from  mildews 
and  caterpillars ,  194. 

Calcination  the  more  ufual  method  of,  what 
431.  With  running  quick-ftlver  how 
perform'd,  431.  feq. 

Calves,  which  the  beft,  187.  How  to  be 
manag'd ,  ib. 

Calving \  ft  cows,  hew  promoted,  18S. 

Camphire  a  ftimulant ,  300.  Dijfolv'd  b y 
f aline  liquors,  298.  By  oils,  ib.  Re- 
ftfts  the  corruption  of  animals  and  vege¬ 
tables,  ib.  Medical  effects  on  the  hu¬ 
man  body,  ib.  How  refind,  291 .  Left 
untouch'd  by  a  weak,  &c.  acid,  295. 
Procefs  of,  ib.  leq.  Habitude  of  to  the 
principal  menffruumV,  293,  feq.  Dif- 
folvd  by  alcohol,  ib.  Ufe  of  in  different 
cafes  determin'd  by  experience.  302.  Ufe 
in  obftrufiions,  303  In  inflammations, 
ib.  Whether  in  all  inflammations ,  ib. 
In  acme  fevers,  ib  In  the  plague,  ib. 
feq  In  petechial  fevers,  304.  In  fla¬ 

tus' ,  ib.  In  fupprcßon  of  the  menfes ,  ib. 
Its  dife lifting  and  anodyne  force  what , 
305.  Refriy  er  at. ng  virtue  what,  ib.  On 
what  both  depend,  ib.  Cautions  in  ufing, 
;oy.  The  form  in  which  exhibited,  ib, 
leq  How  ground,  306.  Definition  of, 
289  Specific  difference,  ib.  feq.  Seve¬ 
ral  forts  oft  290.  Not  producible  by 
art,  291.  Ufe  of,  275.  How  colle  lied, 
274.  In  what  cafes  us  d,  301. 

Camphire-tree,  deferiptien  of,  274. 

Carnation-colour,  how  produced,  50. 

Ca  rtes  Des  method  of  explaining  refrac¬ 
tion  and  reflexion,  1 1 2,  feq. 

Carthage,  built  by  whom,  34. 

Caftor,  virtues  of,  323. 

Caftoreum  or  caftor -bag  what,  322,  feq. 
Ufe  cf  the  waxy  fubftance  therein  incer¬ 
tain,  323. 

Cataract  what,  277.  Difipute  about,  279 

Cattle, 
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Caterpillars,  their  appearance  in  amlcrof- 

cope ,  ?4-  . 

Catoptrics  the  principle  of,  no,  ieq. 

Cattle  how  to  be  fed  and  dr  eft,  188. 

Celandine,  its  appearance  in  a  micro/.  72. 

Celtaj  of  Scythian  original ,  37.  Laid 

.  the  foundation cf  the  Latins,  35.  What 
part  of  Europe  they  foffeffed ,  38. 

Celtiberi,  whence ,  40. 

Celto-Scythic  Language ,  35. 

Cheefe-duft,  its  appearance  in  the  micro f 
cope ,  76,  feq. 

China,  tea  how  us'd  in ,  268. 

Chuni,  whaty  38. 

Cicero’s  notion  of  the  foul ,  29. 

Cimbri,  whence,  42. 

Circle,  the  ratio  of  its  diameter  to  its  cir¬ 
cumference  not  hitherto  found ,  59.  z//- 
tempted  by  Archimedes,  79,  feq.  Its 
proportion  to  the  circumfer  ib' d  J quare, 
79,  feq.  Attempted  at  different  times, 
5-9.  Ratio  of  to  the  diameter  attempted 
by  Ptolemy,  60.  Vieta,  60.  Metius, 
Van  Ceulen,  60.  Such  as  pretended 
to  a  p erf 'e PI  quadrature  of,  60.  Its 
quadrature  fcurfcld ,  60. 

Circumftances  requifite  to  attain  to  a  juft 
knowledge  in  any  fcience  or  art,  329. 
Applied  to  the  philojopher  s  ftone,  ib.  Ieq 

Clouds  the  receptacles  of  the  matter  of 
lightning,  7. 

Coition,  what,  302. 

Coleworts  an  account  of,  193,  feq.  The 
beft  manner  of  boiling  them,  193,  feq. 
Greatly  us'd  among  the  Greeks  and 
Romans,  194-  Different  fpecies  thereof 
among  the  Romans,  ib  A  method  of 
pref  erving  them  from  mildews  and  ca-- 
ter pillars,  194. 

Colours,  their  misture  difeoverd  by  the 
microfape,  50. 

Comb- makers ßavings ,  their  ufe  in  agri¬ 
culture,  1 6  0. 

Comet,  the  biftory  of  that  of  1683,  257, 


feq.  Compar'd  with  other  obfervation 
239,  feq.  An.  1668  and  1702,  wheth 
the  fame  with  that  obferv'd  by  Ariftotl 
1 67,  feq.  Time  of  the  year  it  appear 
in,  170,  feq.  Chronological  char  aide 
for  determining  the  appearance  of  tl 
comet ,  167,  feq.  Its  period  what,  17 
One  feen  at  Copenhagen,  25-9.  Co 
jell ure  about  its  diftance,  241. 

Coni,  what,  38. 

Copenhagen  ƒ  cot,  meafure  of,  276.  1 

meafureof,  25-7.  Magnetic  variation  1 
ib.  Longitude  of,  25-8.  Determinati 
of  a  meridian  line ,  i  b. 

Coptic,  the  modern  Egyptian  language 
called,  34. 

Coral  how  ffh'd  for,  259.  Factious  d 
ferent  forts  of,  260,  Ieq. 

Corn  how  kept  for  a  long  time,  133,  ft 
The  feveral  dif cafes  thereof,  129,  fee 

Cotton,  how  cleanfed,  46. 

Couleur  de  roy,  how  produced,  50.  1 
Minimes  how  produced,  70. 

Cows,  what  quantity  of  milk  they  yield 
Sweden,  188.  ƒ»//?£  Netherlands, 
How  often  to  be  milk’d,  ib.  Which  l 
heft  fort,  ib.  Which  yield  moft  milk, 

Crimfon  colour  how  produced,  70. 

Crifis  what,  302. 

Cry  (tal  its  appearance  in  the  micro fcope,^ 

Curves,  a  new  method  of  meafuring,  f 
Geometrical,  equations  for,  355.  Th 
rims  deduced,  ib.  Their  ufe,  ib.  1< 
Confftent  with  Leibnitz’j  quadrats 
of  the  circle  and  hyperbola.  357,  Ieq. 

Cycloid  afeent  and  defeent  of  a  l ody  , 
408,  feq. 

Cy  mraei  what ,  40.  Whence,  ib. 

D 

DANES,  whence,  43. 

Danifh  language,  its  original,  41 
E>eafnefs,  caufes  of,  172,  lea.  An  inftr 
ment  for  helping ,  155,  Ieq. 
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kfinitipn,  the  difiitiUion  between  nominal 
and  real ,  327. 

)eluge,  feme  indications  thereof ',  66,  feq. 
)emocritus,  his  opinion  as  to  the  original 
of  the  fouh  23. 

)igeftion  usd  inflead  of  Borrichius’  me¬ 
thod  of  refolding  gold  and fiher.  434. 
iioptrics,  the  principle  of  in. 
lipping  in  f 'alt  water  in  a  hydrophobia , 
the  rire  of  102.  In  the  fea ,  a  cure  in 
ihe  hite  of  a  mad  dog ,  101. 

)iicounc  at  fimple  interejfwhat ,  416/eq. 
Jifl'olution,  videfilver  and  mercury ,  &c. 
)iftillation,  whether  proper  to  obtain  frefh 
■water ,  157. 

)ucks,  the  force  of  digeßien  in,  5  6. 

)umb  perfons  underfiand  the  motion  of  the 
f peckers  lips,  1  55.  Perfons  taught  to 
fpeak ,  15 1.  The  manner  how,  ib.  feq. 
15-3,  (eq.  Different  experiments  made 
to  that  purpofe,  iyq,  ieq.- 
iumbneis  the  can fe  of,  153. 

)ye  red  found  in  the  vegetable  kingdom , 
367,  icq.  Account  of ',  3  683  ieq.  Prin¬ 
cipal  fubfiance  .what,  3  69. 

E 

Hj'Arth,  its  inequality  owing  to  what,  67. 

Its  fpherical  figure  how  explain'd,  1 3  y . 
iclipfes  of  jup.fatellites  at  Bononia,  273, 
feq.  yfr  Paris,  249,  f  q.  yf/  Lisbon, 
2yy,  feq.  yfr  Petersburg,  245,  feq: 
‘els  in  vinegar  obferv  d  by  the  microfi  y  3. 
.filii via  in  attraction  how  they  ad,  396. 
Diverfity  of  opinions  alout ,  ib.  ieq. 
Egyptian  language  its  original,  34. 
deftricity,  the  manner  of  explaining  it 
■ difficult ,  398.  Plow  perform'd,  396. 
Boyle’s  notion  about,  398.  Common  the¬ 
ory  of,  392.  Inefficient  to  account  for 
it,  ib.  ieq. 

Elephant hCiscurd  by  mercury,  225,  feq. 
Laufe  of  this  di ft emper,  2 iff 
ingaftrcmythi  what,  156.  . 
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Epidermis,  its  appearance  in  the  microf  • 
cope,  fj. 

Efthonians  their  origin,  306. 

Europe,  longitude  of,  256. 

European  herbs,  feme  preferable  to  tea, 2,68 
Experiments  on  amber,  2 6y,  feq. 
Experiments  by  Schroeder  a nd  Le  Mort* 

350,  feq. 

Eye,  a  remedy  in  the  waßing  thereof ,  94* 

F 

Anning  mill,  what  and  its  defeription , 
131,134. 

Fever  what ,  29g,  feq. 

Feuiile-morte,  bow  produced,  50. 
Fig-leafj  tts  appearance  in  the  tnicrofcope , 

ß2-  . 

Filtration,  to  obtain  frefio  water  by,  157. 
Finnic  language,  its  great  extent,  38,  feq 
Its  affinity  with  the  Hungaric,  38. 
Finns,  who,  42.  Their  origin  what ,  30 6. 
Fire  produced  by  attrition,  77,  feq.  By 
the  blows  of  a  hammer ,  78. 

Flea,  its  appearance  in  a  microfcope,  yy. 
Fiel \-colour  how  produced,  yo. 

Fly,  its  appearance  in  a  microfcope,  y4. 
The  wonderful  firublure  of  its  eye,  y4. 
Its  excrements  how  they  appear  in  the 
microfcope,  y4. 

Fog,  the  hiftory  of  one,  217,  feq.  Its 
nature ,  218,  feq.  •  - 

Force  innate  cf  air ,  what,  124.  Adven¬ 
titious  what,  125.  Dead  what,  374. 
Living  what,  ib.  Dead  the  meafure  of 
what,  374.  Conlroverfy  about  the  mea¬ 
fure  of,  406,  feq.  Ob]-  by  Dr.  Clarke 
anfwered,  407,  ieq. 

Forces  not  eftimated  by  the  celerity ,  but  by 
the  reß fierce,  379,  !eq  Living  the 
adequate  and  real  tffcCisof,  what,  380. 
Meafure  of  obtain  d  from  the  laws  of  mo¬ 
tion  in  cell  firn,  381,  ieq.  Living  arc 
as  the  produfÏ5  cf  the  maffes  into  the 
fquares  of  the  velocities ,  3.84,  feq.  389 
N  n  n  Living 
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Living  force  of  a  body  its  measure  ob¬ 
tain'd  from  the  dead  force,  when  gravity 
is  uniform ,  385,  leq.  When  gravity  is 
different  what ,  386,  feq.  When  the 
dire ff ions  converge  to  any  centre ,  387. 

Franks,  their  original ,  44. 

French- bean,  its  appearance  in  a  micro - 
fcope ,  53. 

Frefh-water,  how  feparated  from  fait  1  f  7. 

Friétion,  what,  281.  How  varied,  282. 
Arif  es  from  afperity,  ib-  Why  afpenty 
an  obßacle ,  ib.  feqq.  How  increafed , 
283.  Remedies  of,  284.  By  removal 
of  fuperinceffion ,  288. 

Furnace  for  [melting  iron,  118. 

Ci 

All -bladder,  *7i  neck  fends  confide- 
rable  branches  to  the  liver ,  6.  Thefe 
branches  communicate  with  the  hepatic 
dii  oh  ib.  JTj&iV  communication  various ,7, 

Gallic,  affinity  with  the  Armoric 
Welfh,  39,  feqq. 

Gangrene,  a  remedy  in,  438.  Obfer va¬ 

tio  ns  on,  ib.  feq. 

Gauls,  whence,  39. 

Generation,  the  modern  notion  of,  25. 

Geometrical  flution  of  Kepler’.*  problem, 
h  feq. 

Georgian  language,  its  original,  34. 

Germans,  whence,  39. 

German  language,  whence ,  37. 

Germany  fupplied  Gaul  and  Italy  with 
its  ptofi  ancient  inhabitants ,  41. 

Glafs,  its  appearance  in  a  micro  fcope,  49. 

Glafs-veiïel,  to  caufe  fire  to  pafs  thro’  the 
pores  of,  without  hurting  the  veffel, 360. 

GlilTon’s  duff,  its  firuffure  and  infer tion 
different,  7. 

Globe  of  metal ,  whether  poffible  to  tnake 
it  afcend  and  float  in  air,  126,  feq.  Its 
magnitude  and  thicknefs  determin’d  by 
calculation,  128,  feq. 

Gnat,  its  appearance  in  a  microfcope  y  54. 


Gnoftics,  their  notion  ’of  the  original 

the  foul,  23. 

Gold,  an  uncommon  diffolution  of,  45 

Reflation  of,  vid.  Ofwuder’j  method, & 

Goflypium,  two  kinds  thereof,  45. 

-  Herbaceum,  what,  45. 

—  ■  ■ —  Arboreum,  what,  ib. 

Gothic  language,  what,  38. 

Gothones,  who,  43. 

Goths,  their  original ,  42." 

Gour,  a  remedy  in,  149.  A  new  met h 
of  cure  in,  1 84. 

Grafs  common,  its  appearance  in  a  micr 
fcope,  ppz. 

Gravel  in  Men,  its  appearance  in  a  micr 
[cope,  58. 

Gravity,  how  explain’ d  by  the  Cartefian 
135.  Its  caufe  accounted  for  by  Flu 
gens,  136,  feq.  By  the  author,  13 
feq.  Specific  of  liquors,  difcoverd  by  b, 
rometer,  21.  An  impediment  to  force 
380.  Its  refi fence  how  meafur’d,  ib 

Greek  Utters,  their  original,  35. 

Greeks,  of  whom  defended,  35. 

Green  colour  by  the  microfcope,  what,  5< 
Whence  produced,  ib. 

Grey  colour ,  how  produced,  50. 

Gur,  metallic,  what,  100.  Whether 
contributes  to  the  growth  of  metals ,  ib 

Guttones,  who,  43. 

H 

AIL,  forms  of,  1 ,  feqq; 
Hail-ftones,  their  prodigious  fize r: 
Effeff s  thereof,  2. 

Hair,  its  appearance  in  the  microfcope ,  5; 

Head,  the  fat  of  the foulr  26. 

Heat,  rules  to  conferve  in  rooms,  122,  fee 
Efcapes  more  at  upper  than  lower  chini 
123.  Produced  by  attrition,  77,  fee 

Heavy  bodies,  how  made  to  afcend  in 
lighter  liquor,  126. 

Hebrew,  why  preferved  pure,  34.  AnU 
quity  thereof  ib. 

Height! 
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Heights,,  whether  difcoverable  by  the  ba¬ 
rometer,  20,  feq. 

Hens,  the  force  of  digeflion  in,  y6. 

Herodotus’  manner  of  colleTing  his  hiflory 
20  6.  Jccount  of  the  Scythians,  163. 

Heruli,  whence ,  42. 

Hills,  high  the  beft  for  vines,  179. 

Hippocrates’  method  of  inuflion  w.th  raw 
flax,  244. 

Hoar-hound-leaves,  their  appearance  in 
the  microfcope ,  yr,  feq. 

Homberg’s  phofphqrus,  ‘u/Vtf  Pulvis  py- 
rophorus. 

Honey-fuckle,  its  appearance  in  the  mi¬ 
crofcope,  J’2. 

Humours  of  the  eye,  whether  they  may  be 
reflor' d,  9y,  feq.  Aqueous,  whether 
it  may  be  reflor  d,  97 

Hungarian  wines,  different  forts  of,  178, 
feq.  Vintage,  way  of  judging  of  its 
goednefs,  179,  feq. 

Huns,  whence,  57.  Original  of  the  name , 
58. 

Hydrophobia  not  unknown  to  the  ancients. 
102.  The  caufe  of,  101.  A  fpecies  of 
an  angina,  101.  What,  101. 

Hymen  what,  zyj.  Remarks  on  278. 

Hyperbola,  its  quadrature,  62. 

JAPAN,  tea  how  us'd  in,  268. 

Japetic  language  what,  3y.  A  branch 
of  the  ancient  univerfal  language ,  54. 
Iberia  whence *  40. 

Ideä  true  what,  372.  Ralfe  what,  ibid. 
Ideas  appeal  to,  not  always  fafe ,  372. 
Whether  we  fee  all  things  in  God,  or 
whether  we  have  proper  iceas  explain'd. 
373.  Difference  and  criteria  of  ex¬ 
plain'd,  369.  Of  things  we  diflinflly 
know ,  the  perception  of  only  by  intuitive 
thought,  371.  f heir  ufe,  28* 

Idri3,  qmckfilver  found  there  in  plenty,  97. 
Immaterial  flbflance  bow  we  think  of  it,  3 1 . 
Infants,  whether  they  may  be  brought  up 


by  hand,  147.  Methods  propos'd  for 
this  purpofe,  ib.  feq. 

Infinite  feries,  its  f um finite,  61'. 

In  ftr  ument  for  exablly  finding  when  it  is 
noon,  446. 

Intuitive,  vide  knowledge. 

Irrfh,  whence,  40.  Language ,  its  anti¬ 

quity,  40. 

Iron-ftone,  how  prepar'd  for  fmelting,uj : 
How  [melted,  118. 

Iron-ore,  its  growth,  116.  Fifiulous,  ib. 
Tefl  monies  about  its  growth,  116,  feq. 

Ifabella-colour,  how  produced,  yo. 

Ifrael,  ten  tribes  of,  whither  remov'd,  307.' 
To  Scandinavia,  ib.  As  appears  from 
the  language  of  the  prefent  inhabitants, 
ib.  feq.  From  the  names  of  towns  in  the 
north,  308.  From  traces  left  between 
Perfia  and  Finland,  ib.  feq.  Remov'd 
to  the  north  appears  from  the  flzeoffomc 
of  the  inhabitants ,  309.  From  the  He¬ 
brew  cuftoms  among  them,  ib. 

Italy  peopled  by  the  Celtae,  40. 

Itching  in  the  nofe  of  children  whence ,  57. 

K 

Aoli nwhat,  233. 

Kepler’s  problem,  a  folution  of  at¬ 
tempted  by  fever al,  i9y.  Propos'd  by 
Kepler  himfelf,  194.  Twofold  manner 
of  folution  ^/Hermann,  i9y,  feq. 

Knowledge  difference  and  criteria  of  ex¬ 
plain'd,  3  69.  All  of  it  not  by  ideas , 
28.  Twofold,  28.  Blind  or  fymloli- 
cal,  what,  370,  feq.  Intuitive  what , 
371.  Perception  of  the  ideas  of  things 
diftinbily  known  only  by  intuitive  thought, 
26,  feq. 

Kraft,  his  char  all  er,  7  6. 

h 

Acceals  in  a  human  fubjebt,  277. 

Lait  coupé,  how  prepar'd,  339,  feq. 

Lamp,  a  description'  of  a  new  kind,  26i> 
Ob  fervat  ions  on,  262. 

Lands  barren,  how  improv'd,  68,  feq 

N  n  n  2.  Lan- 
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Language  univerfal,  traces  op in  modern 
langua  es,  33.  How  originally  (ranted, 
ib.  How  it  came  to  be  corrupted,  ib. 

Languages  h  >w  divided,  34.  Ufeindif- 
covering  the  original  of  nations,  32. 
Their  original;  33.  An  univerj'al  one, 
whether  traces  of  any  fuch,  ib.  New, 
how  arifen,  54.  Univerfal  divided  into 
two  branches,  54. 

Laplanders,  whence r  38.  Their  origin 
what,  306. 

Latin,  what,  40. 

Latitude,  the  di fiances  therein  vary, .  68. 

Level  defeription  of  a,  35*3.  Ufc  of,  35-4. 

Lewenhoeck’s  opinion  about  mildew,  337, 
feq. 

Lightning  its  effecls  accounted  for ,  4. 
What ,  ib.  Its  matter  what,  ib..  What 
part  of  it  comes  down  to  the  earth,  ib. 
Why  fomet  ivies  only  a  flap  is  produced, 
ib.  An  a  [five  fulti  le  fire ,  ib.  Its  tri¬ 
ple  effebt-,  ib.  Its  effeti  on  compati  bo¬ 
dies,  ib.  Its  dir,  biion,  p.  Its  efficacy 
owing  to  what,  ib.  In  its  velocity  next 
to  light,  ib.  Its  force  proportional  to  its 
firoke,  ib.  What  bodies  and  places  mofi 
expofed  thereto,  ib.  Its  motion  angular, 
ib.  The  manner  of  its  faflening  on  bo¬ 
dies,  ib.  Its  effetis  on  the  air,  ib.  How 
it  caufes  a  found,  ib.  Its  receptacle 
what,  ib.  Effebis  thereof,  1,  feq. 

Wines  in  the  fingers,  their  appearance  in 
the  micro (cope,  57. 

Liquors,  different  to  promote  vegetation, 
15-9,  feq.  Saline  for  anatomical  pre¬ 
parations  difadvantages  of,  447,  feq. 

Lisbon  eclipfes  of  Jupiter* j  fatellites  at, 
2pp,  feq. 

Longitude  of  almoft  all  Europe  what,, 
25 -6. 

Lóulè,  its  appear anee  in  a  mi crcj cope,  pp. 

M 


MAdnefs  how  caus'd  in  dogs,  102. 

Maggots,  obfervd  in.  fiep  expos'd 


to  the  m  on  s  light,  po.  jn  ffale  hogs* 
lard ,  p6.  In  milk ,  ib.  In  children 
ac counted' for-,  p6, 

Malabaric  language,  its  extent,  34. 

Malmitz,  the  iron-work  there,  116.,  feo. 
The  quantity  of  iron  zvorkdd  in  a  year, 
ii  8. 

Maltaont-bones  where  found,  269.  Def¬ 
er  2  pt  inn  of.  ib.  Ufies  of,  270.  Tradi¬ 
tion  of  the  inhabitants  about,  ib.  Dif¬ 
ferent  opinions  of  the  learned  about,  ib. 
feq.  The  author's  opinion  about ,  271  .■ 

Manicheans,  their  notion  of  the  original 
of  the  font ,  23. 

Marcionites,  their  notion  of  the  original 
of  the  foul,  23. 

Madic-leaves,  their  appearance  in  a  mi¬ 
er  of  cope,  pz. 

Mathematics  fpeculative,  their  ufe  two¬ 
fold,  27  p. 

Maxima  and  minima  their  determination 
what,  220.  How  found,  ib.  feq. 

Mechanics  converfant  in  the  invention  of 
meafures  for  efiimating  the  dead  and 
living  forces -  of  bodies,  374. 

Medicines  effiebis  of,  vain  to  explain  by 
mechanics ,  and  why,  298.  feq. 

Membrane  obfervd  (landing  before  that  of 
the  tympanum,  460. 

Menfes-,  what  part  they  flow  from ,  277, 
Remarks  on,  ib. 

Mercurial  phofphorus,  78. 

Mercury  us'd  in  the  phthiriafis,  22 6.  Of 
bodies  what,  100.  Purified  fomet  hing 
acid  or  f aline  in,  fip  2 ,  ‘feq.  Us'd  in 
the  elephantiafis,  225",  feq. 

Meridians  of  Petersburg  and  Bononia, 
difference  of,-  2 pp.  Difference  of  at 
Paris  and  Petersburg,  2^2. 

Meridian  line  determination  inthe  cbferva- 
tory  at  Copenhagen,  2 p6. 

Mermaid  deferibed,  118,  119,  feq. 

Mermaids,  their  exifience  affirm'd  by  dif¬ 
ferent  authors,  1 1 8,  feq. 

Me- 


The  I  N 

*  '  9  V  _ 

Metals  employ  d  in  calcination  inflead  of 
falts,  430,  feq.  Whether  generated ^ioi  % 
Metals  calcination  of  what  429.  Monte 
Snyder’*  method ,  430.  Hew  performyd,\b 
Metallic,  vide  falts. 

Meteors  fiery,  an  account  of  fever  a  f  83. 
Method  of  tangents  its  life \  182 
Micrometer  a  new  kind  of  188,  feq. 
‘The  method  of  ufing  it,  189,  feq.  Hw 
to  lee  fitted' to-  the  t  elefcopc,  190,  f  q. 

M  icrofcopes,  different ,  49.  Inventor  of 
47,  feq.  When  discovered,  ib.  Fameus 
.  artifis  therein ,  48,  feq. 

Microfcopical  ohfervations ,  49,  —  5-9. 
Migrations  of  people  how  originally  made , 
40. 

Mildew,  what ,  129,  131;  feq.  554,  feq. 

•  Fever'd  as  a  god  among  the  Romans, 
555,  feq.  Opinions  about,  various,  ^y. 

'  feq.  EffeCt  what ,  535-.  Its  original, 
i  3 1.  Whether  poifouous ,  1 5 1 ,  feq. 
Milk,  its  medici n alpifi,  188.  How  ren- 
;  der  d  medicinal,  ib.  Good  how  difco- 
ver’d9-  ib. 

Milk,  vide  four. 

Milk-cows  ohfervations  ah  out,  1 86,  feq. 

Which  the  hefi  colour  of,  186. 

Milk-diet  proper  in  the  gout,  184,  feq. 

’  How  manag' d,  ib.  f  q.  Whether  pro¬ 
per  in  all  conflitutions ,  1 86. 

Minerals  employ'd  inflead  of  falts  in  calci¬ 
nation,  450,  feq. 

Mines  new  ßrt  of  pump  for,  288,  feq. 
Minute-foot  what,  275*.  Ufes  of,  276, 
Mole,  a  defer ipti on  of  its  skin,  251.  Of 
its  panniculus  carncfus,  ib.  Of  its 
mnfcles,  222.  Of  its  guts,  ib.  Of  its 
■  ventricle,  fplcen  and  liver,  225.  Of  its 
gall,  ib.  Of  its  kidneys ,  ib.  feq.  Of 
its  genital  parts ,  224.  Of  the  heart 
and  lungs,  225-,  Of  the  vena  cava,  ib. 
Of  its  feet ,  ib.  Of  its  organ  of  hearing, 
ib.  Óf  its  eyes,  ib. 

Motion  rules  of  the  communication  of ,  de- 
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duced  from  the  mtafure  of  the  living 
forces1,  38*3,  feq.  Mixt ,  what,  284." 

Moxa,.  what,  and  its  ufe  in  the  gout ,  242. 
Wherein  ferviceahle,  ib.  How  prepar'd 
from  mugwort,  245.  How  d /cover'd 
to  be  mugwort ,  ib. 

Muibei  ry-leaf,  its  appearance  in  the  mi¬ 
er  of  cope,  y  i . 

N 

Ails,  their  appearance  in  the  micro/- 

.  C0Pe,  S7- 

Nations  their  originals  dif cover  able  by  their 
languages,  52,  33. 

Needle,  its  appearance  in  the  micrcfl  49. 

Nerves,  their  appearance  in  the  micro/. y8. 

Nettle,  its  appearance  in  the  microfeope, 
S’.2-  Whence,  the  pain  it  caufes ,  pi.  It) 
lixivium  yields  the  appearrnce  of  a  net¬ 
tle,  pi. 

Nitre,-  /pint  of,  the  ra  re  concentrated  the 
more  camphire  it  diflblves  296  The  befi 
pet  by  fdution  from  nitre ,  297 

Nits  of  the  head,  their  appearance  in  the 
microfeope,  57. 

Noon,  an  infir  ument  for  exaclly  finding 
when  it  happens,  44 6. 

Norwegian  language ,  its  original ,  4 r. 

Notion  ob f cure,  what,  509.  ‘ Clear ,  what 
ib.  feq.  Confus'd,  what,  37 o.  ■  D/I 
fiintf,  what,  ib. 

O 

AT-ftraw  dries  up  milk- cows,  188. 

Objects  external,  their  knowledge ' 
convey'd  by  the  nerves,  28. 

Odin  I.  conjecture  about,  308. 

Oils,  difference  between  fever  al,  348.  Their? 
effeCls  on  amber ,  ib.  feq. 

Opthalmic,  vide  Vipers  or  Sugar. 

Optics,  the  grand  principle  of,  no.. 

Optic  nerve ,  its  infertion,  64. 

Orange  colour ,  how  produced,  yo 

Orchis,  its  appearance  in  a  microfeope-, 5 3  ' 

Originals  of  nations  difcoverable  by  their 
languages ,  32» 


Ofian-- 
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Ofrander’j  method  of  revolving  gold  and 
fiber  hew  perform'd,  432.  feq. 

P 

Alma  Chrifti  leaves ,  their  appearance 
in  a  mienfeope,  52. 

Paper,  its  appearance  in  a  microfcope ,  49 

Parabola,  its  quadrat .  by  Archimedes,  ^9. 

Paris,  eclipfes  of  Jupirer’j fatellttes  at  249 

Parthians,  whence  originally  come,  34,  feq. 

Pafcatir,  what ,  38. 

Pelvis  of  the  kidneys,  view'd  by  the  micro- 
fcope,'  j7. 

Perception,  Ideas. 

Perfian  language ,  //j  original ,  34. 

Petersburg,  longitude  of  25-2.  Eclipfes 
o/  JupiterVf  fatellttes  obferv'd  at,  245*. 

Petrified  bodies,  an  indication  of  the  de¬ 
luge ,  66. 

Petuntfe,  what,  233. 

Pheughydron,  what,  10  r. 

Philofopher’i  ficne  attempted  in  all  ages, 

.  325,  feq.  Defamed  publickly  by  fuch 
as  privately  attempted  the  art ,  524.  yft. 
£y  Lord  Bacon,  ib.  Oä  this  Head  men 
run  into  extremes }  324.  What,  ib. 
Definition  of  ib.  Why  fo  few  attain 
to  the  philofopher's  ftone,  329,  feq.  Ehe 
feveral  materials  in  which  it  was 
fought  for ,  330,  feq. 

Pf-ofphorus,  time  of  its  difeovery,  73. 
What,  ib. 

Phthiriafis,  cur'd  by  mergury ,  22,6.  In? 
fiances  op  this  dtfeafe  among  the  ancients 
ib.  feq. 

Plants,  their  appearance  in  microfcopes ,  y  1 

Plato’^  opinion  as  to  the  foul ,  24. 

Plexus^  a  wonderful  one ,  cbferved  by  the 
microfcope  in  the  mulberry-leaf,  y  1. 

Pliny,  a,  pafidge  of,  about  amber,  cor  re  bled, 
348. 

Points,  their  appearance  in  a  microfcope, yo 

Pori  fa,  what ,  2.36. 

Porcelain,  what  it  denotes,  232.  Where 
manufactur'd,  ib*  Oj  what  it  confifisfio* 


How  fiaind,  23$.  How  bak'd,  ib 
Old,  on  what  its  value  depends ,  236, 
Broken,  how  mended ,  ib. 

Pot-afh,  its  ufe  in  agriculture ,  160. 

Principle  the  common  in  optics ,  deduces 
from  final  caufes,  1 1  r,  feq. 

Pulvis  pyrophorus,  manner  of  its  burning , 
45’S.  Experiments  thereon,  ib.  feq. 

Pump,  new  fort  for  mines ,  288,  feq. 

Punic  language,  its  affinity  with  the  He- 
brew,  34. 

Pur  pie- dye,  account  of,  366. 

Pythagoreans,  their  nctipn  of  the  origin  oj 
the  foul ,  23. 


Not  found  with  other  metals ,  ib.  Whe¬ 
ther  requifite  to  the  production  of  metals, 
100.  Found  in  Sweden,  98,  feq. 


D  Aifin  ■wine,  what,  178.  Two  fpecies 
thereof,  ib.  How  prepar'd,  ib. 

Ratio  of  the  dead  to  the  living  force  what 
3  7  S’  ’  Diver fity  cf  opinions  about, 

376,  feq.  Objection ,  that  the  living 
forces  are  as  the  impetus  of  the  quanti¬ 
ties  of  motion, 3  7  8,  feq.  Papi nsanfwer, 
37  9*  Between  a  . cone,  a  fphere ,  and  a 
cylinder,  who  the  firfi  difeoverer  there - 
°J\  f 9- 

Ray.  direCt ,  the  way  of,  11  o. 

Rays  of  light,  whether  affected  by  the ■ 
different  fate  of  the  atmofphere,  21 

Razor,  the  appearance  of  its  edge  in  a 
microfcope ,  y  o. 

Rebate  at  fiinple  inter efi,  what,  416,  feq. 

Red  colour,  how.  produc'd,  yo. 

Refraction,  how  explain'd ,  114,  feq. 

Remedy  in  the  gout ,  149.  How  to  be 
taken ,  ib.  Its  effects ,  ib.  Manner  of 
its  operation ,  ib.  Suitable  to  all  conjli - 
tutions,  150,  feq. 

Retina, 
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Retina,  a  part  of  it  infenfible ,  63.  The 
fixe  and  poßtion  of  that  part ,  63,  feq. 

Refolution,  what,  302.  Of  gold ,  vide 
Ofiander’j  method ,  ißc. 

Rods  in  the  aurora  borealis  accounted  for, 
87,  feq.  90,  feq. 

Romans,  their  method  of  ftaining  amber , 
403.  Mildew  rever'd  as  a  God  among 
them ,  333,  feq. 

Rooms  built  of  wood  warmer  than  thofe 
built  of  ft  one,  122.  The  more  wood  the 
more  heat ,  ib.  Their  warmth  depends  on 
their  figure,  123.  The  more  expos'd  to 
the  heat  of  the  fire ,  the  warmer ,  ibid. 
The  clofer  the  upper  part  of  the  houfe  the 
warmer,  ib. 

Rotten  wood,  its  appearance  in  the  micro - 
ft  ope,  51. 

Rudbeckius  ( Olaus )  his  miftakes  as  to  the 
fituation  of  the  northern  people ,  2 1 6,  feq. 

Rye-ftraw,  promotes  increafe  of  milk ,  188. 

S 

AG  AS,  what,  44. 

Sage-leaf,  its  appearance  in  the  micro - 
ftope ,  51. 

Sain-foin,  a  great  improver  of  land,  68. 

St.  John’s  wort,  its  appearance  in  a  micro- 
ftope ,  52. 

Salt,  ftrongeft  fpirit  of  how  diftinguijh' d 
from  all  other  acids,  297.  Of  May- 
dew  in  a  microfcope  refembles  nitre,  50. 
How  feparated  from  water,  158.  Of 
fervice  to  milk- cows,  188.  Metallic , 

what,  435.  Ufes  in  medicine ,  ib.  feq. 
Metallic ,  external  ufe  of  in  ulcers,  436, 

*  feq.  internal  ufe,  437,  feq.  Its  defini¬ 
tion,  425.  CharaCteriftics  of  ib.  feq. 

Salts  metallic,  objections  againft,  421,  feq. 
humnsd  up  by  Sala,  ib.  Refuted,  422. 
Hot  the  body  of  the  metal  corroded,  424. 
Vitriolic,  how  obtain  d  from  gold ,  filver , 
&c.  42  6,  feq.  Whether  corrected  by 
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fpirit s,  428,  feq.  How  Torrefied,  427'.. 
Vitriolic,  whether  corrected  by  other  falts, 
429.  Approaching  nearer  to  genuine 
falts,  obtain'd  by  calcination,  429. 

Sarmatians,  their  great  extent ,  37. 

Saxons,  their  original,  44,  feq.  Noted  for 
pyracy,  45.  Whence,  42. 

Scales  of  fijhes,  their  appearance  in  a  mi • 
crofc ope,  56. 

Scandinavia,  the  ten  tribes  of  Ifrael  remov'd 
to,  307. 

Schroeder’j  experiments  on  white  ambers,. 

350*. 

Sclavonic  nations  what,  37. 

Scoloti,  the  anc.natne  of  the  Scythians,  163. 

Scridi-finni,  the  name  whence,  38. 

Scythia,  extent  of  according  to  Herodotus, 
206,  feq.  207,  feq, 

Scythian,  what  languages  compriftd  under 
it,  36. 

Scythians,  what  underftood  by,  35.  Ori¬ 
gin  of,  ib.  160,  feq.  Whether  the  poft 
terity  of  Magog,  162.  The  reajon  of 
the  name,  ib.  feq.  The  nations  fettled 
by  them,  21 1,  feq.  Laid  the  founda¬ 
tion  of  the  Greeks,  35.  When  firft 
known  to  the  Greeks,  203,  feq.  iEl- 
chylus’j  opinion  about  their  fit  nation, 20  5 

Sea-water  made  frefh,  65. 

Separation,  a  new  kind  of  chemical  oner 
157,  feq. 

Sigillum  Solomonis,  its  appearance  in  the 
microfcope,  52. 

Silefian  Cotton,  what ,  45,  feq.  Its  ufe, 
ib,  47.  Madder,  an  account  of  192, 
feq.  How  cultivated,  ib. 

Silk  worms,  from  what  part  they  dif charge 
their  Jilk ,  54. 

Silver  dijfolution  of  into  a  liquor  by  a  vege¬ 
table  fulphur,  451,  feq.  True  tinfiure 
of  not  blue,  358,  feq.  Refolution  of,  vide 
Ofiander’j  and  BorrichiusV  method. 

Shonesv 


Si  rones,  what,  $3.  Their  appearance  in 
a  mi  cr  of  cope ,  ib. 

Skin,  its  appearance  in  the  micro f cope,  57. 
Smoke,  why  ref  rains  electricity,  395. 
Smut  in  corn ,  what ,  129,  132,  fcq.  i&u 
medies  agavfi  it,  133. 

Snails,  /iwr  teeth,  56.  z/z  horns  f\b. 

Snyder’ j  (Moke)  method  of  calcining  me¬ 
tals,  430. 

Soap-boiler’ j  afhes ,  their  ufe  in  agricul¬ 
ture,  1 60. 

Soils,  different  require  different  manage¬ 
ment,  1 60. 

Sorrel -leaves,  their  appearance  in  a  micro- 
fcope,  52. 

Sou),  whether  created  at  the  time  of  its 
union,  2  4.  Whether  a  mode  of  God,  23. 
A  finite  created  being ,  ib.  Different 
from  the  Divine  Being,  ib.  Whether  ex 
traduce,  ib.  Whether  inherent  in  the 
divine  efface ,  ib.  The  fource  of  all  hu¬ 
man  knowledge,  21.  Its  parts ,  3 1 .  The 

method  of  improving  in  the  knowledge 
thereof,  3  2 .  ST^i?  time  of  its  beginning  to 
cxift,  24.  Various  opinions  on  it,  ibid. 
Ignorant  of  its  own  fubfiance,  28,  fcq. 
Its  difference  from  body ,  29.  Different 
opinions  about  its  nature,  ib.  feq.  Its 
fpiritual  nature  proved,  29,  feq.  Whe¬ 
ther  dffufed  throughout  the  whole  body, 
26.  The  particular  part  of  the  head  it 
poffeffes,  ib.  feq.  Why  not  confcious  of 
the  particular  part  it  poffeffes,  2  7.  In - 
fenfible  of  its  union,  ib.  The  time  of  its 
‘  union  with  the  body,  25.  How  it  enters 
the  body,  ib.  feq.  Its  great  capacity  22. 
Ignorant  of  its  own  nature  and  why,  22. 
In  what  r ejpebl,  23.  Its  original,  va¬ 
rious  opinions  about  it,  23. 

Sour  milk,  its  ufe,  187,  feq. 

Spain,  .peopled  by  the  Celtae.  40. 

Spaniauis,  their  antiquities  little  known,  Ago 
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Specific  in  thepleurify,  how  prepar'd, 

M-  Succefs  of  ufing  it,  ib.  The  man- 
/<(-ƒ  of  publifiomg  it  to  the  world,  ib, 
method  of  ufing  it ,  202^  Jfen. 

Sp.dei,  its  appearance  in  a  mier  of  ope,  34 
^'Je  diffofition  of  its  eyes,  33. 
Number  off  its  eyes,  ib.  From  what- 
part  i  ffms  its  web ,  ib. 

Spinofa,  his  opinion  of  the  original  of  the 
foul  2*3.  '  J 

180.  Factitious  two¬ 
fold,  ib.  How  prepar'd,  ib.  feq.  Whale, 
an  account  of,  1 8 1 ,  feq. 

Spirits,  the  more  acid  the  more  camphirc 
p  they  dffolve,  297.  Inflammable  in  the 
air,  91.  How  collected  and  fir'd,  ib.  feq. 
Whether  fitted  to  correct  vitriolic  Jalts, 
428,  feq.  Cold  to  the  touch,  how  caufed 
to  flame  359,  feq.  Of  Wine,  their  flip, 
tic  quality,  198,  feq.  Experiments  made 
therewith,  ib.  How  they  produce  their 
efifCt,  200,  feq. 

Spiritus  rebtor  in  vegetables ,  what,  301. 

in-  campfire,  ib.  its  effects  therein,  ib. 
Spot  fiolar,  259. 

Spring  in  a  mountain  off  Poland,  deferip- 

tion  off  454.  fcq.  Properties ,  explica- 

t{on.  °f)  455-  Medicinal  virtues  whence 
der  ra  d,  ib.  feq.  ; 

Springs,  an  impediment  to  forces ,  381. 

How  adapted  to  meafiure  forces ,  ibid, 
otahs  for .  cows,  how  to  be  built,  188. 
Stammering,  an  infirument  to  remedy'  136 
otars,  obferv'd  by  the  microfcepe  in  leaves 
of  plants ,  5 1 . 

S  ta  tion  of  the  planets,  a  problem  attempted 
byfieveral,  227,  feq.  JVhat,  2cS.  The 
general  method  ff  finding,  230,  feq.  The 
fhnplefl  cafe  of  this  problem ;  228,  feq. 
How  found  in  circular  orbits,  231  feq.* 
Stone-walls,  the  thinner  the  warmer,  123 
Stone,  philofopher's,  vide  Philo f opher' s. 
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A  new  Invention  of  Hot -Beds,  receiving  their  Bent  from  the 
Steam  of  boiling  Water.  By  Martin  Triewald,  F.R.S.  Capt . 
of  Mechanic ks,  and  Mi  lit .  Architect  to  the  King  of  Sweden. 
faken  from  the  Stockholm  Ads. 

fr (inflated  from  the  Swedish. 

HE  confideration,  that  to  promote  vegetation,  a 
conftant  moiiture,  as  well  as  heat,  is  abfolutely 
necefiary,  has  put  me  upon  contriving  hot-beds, 
which  may  enjoy  both,  as  long  as  can  be  de- 
fired,  and  that  after  the  following  manner. 

In  a  room  not  far  Situated  from  my  hot-beds,  I 
have  caus’d  a  round  tower  T,  to  be  built  of  bricks,  P]ate  L  y 
fix  foot  high,  and  one  foot  in  diameter  a-top,  and 
1 8  inches  below,  near  E. 

At  top  of  the  tower,  there’s  a  cover  L,  made  of 
potter’s  day,  and  burnt,  which,  befides  being  well  made  to  dole  the  top 
of  the  tower,  is  made  to  exclude  the  air,  by  being  well  daub’d  with  loft 
clay,  every  time  the  tower  is  fill’d  with  fuel.  _ 

Near  the  lower  end  of  this  tower  there  are  two  openings,  the  one  juft 
over  the  iron  arare  H,  where  the  fire  is  kindled  at  b9  and  the  other  is  the' 
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afh-hole  a,  where  the  afhes  are  taken  out  over  againft  the  opening  h ,  is  a 
hole  g,  thro’  which  the  flame  plays,  under  the  bottom  of  the  fti]]°A,  and 
fo  fweeps  about  the  fides  of  the  boiler  or  Still  in  the  flews  r,  r ,  r,  r,  goino- 
in  a  fpiral  line,  like  a  female  fcrew,  about  the  boiler  A,  and  laftly  into  the 
chimney  S.  By  which  contrivance,  very  little  fuel  will  keep  the  water 
boiling,  and  emitting  fleam  in  the  aforefaid  Still. 

_  An  iron  door  is  fix’d  before  the  opening  b,  which  is  fhut  as  foon  as  the 
fire  is  well  kindled  on  the  iron  grates  H. 
riA'-ei.  Fig.  r.  Near  the  boiler  or  Still  A,  ftandsa  refervoir  for  water,  BDCE,  of  lead  j 
near  the  bottom  of  the  fame  there’s  a  valve  V,  foder’d  to  the  end  of  a 
leaoen  pipe  RI ,  Oi  hall  an  inch  bore,  which  pipe  reaches  from  the  valve 
V,  to  the  boiler,  and  thro’  its  cover  down  to  within  one  inch  near  to  the 
bottom  of  the  fame,  where  this  pipe  isopen,  but  well  fodder’d  to  the  top 
of  the  ftill  near  P.  •  V  ''  *  ■ 

On  one  edge  D  E  of  the  refervoir,  is  fattened  an  upright  flander,  on 
w  mch  lies  vi  <£QuiIib}  10  a  leaver,  with  a  fweep  or  fegment  of  a  circle 
K I  at  each  end  of  it ;  and  on  each  of  thefe  fweeps  are  fattened  little  brafs 
chains,  with  their  hooks,  and  ftrong  brafs  wires  fatten’d  to  thefe  hooks  : 
At  one  end  of  thefe  wires  the  cover  of  the  valve  V  is  fattened  •,  and  at  the 
'  other  chain  hanging  from  the  fweep  I  is  likewife  fatten’d  a  ftrong  brafs 
wne,  going  thro  a  tmail  hole  in  the  Still  ;  At  the  end  of  this  wire  in  the 
boiler,  is  fattened  a  piece  of  wood,  turn’d  like  an  anchor  buoy  £,  or  rather 
an  hollow  ball  of  thin  copper,  with  a  imall  hole  at  top  to  let  out  the  raaefy’d 
air  •,  which  buoy  fwims  on  the  water,  when  the  pan  is  fill’d  to  its  proper 
height  with  water-,  but,  as  foon  as  the  water  begins  to  boil  and  diminith  by 
the  fleam  that  is  rais  d,  this  buoy  finks  with  the  furface  of  the  water,  and  by 
its  weight  pulls  down  the  end  of  the  leaver  I,  and  railes  the  other,  and  fo 
by  means  of  the  wire,  hanging  from  the  fweep  K,  opens  the  valve  V  at 
the  bottom  of  the  leaden  refervoir  BDCE,  and  then  the  water  runs 
thro’  the  valve  V,  and  the  pipe  RP  down  into  the  boiler,  till  the  water 
is  nfen  to  its  firft  height,  when  the  buoy  can  no  longer  prefs  on 
the  arm  I,  of  the  leaver,  or  keep  the  valve  any  longer  open,  which 
immediately  lliuts  by  its  own  weight  by  which  contrivance  the  water  in 
the  boiler  or  Still  is  always  fupplied,  and  kept  to  an  equal  height,  as  Ion  fr¬ 
äs  there  is  any  water  left  in  the  refervoir,  without  the  trouble  of  taking  off 

t:ie  head,  to  look  into  the  ftill  or  boiler,  which  otherwife  one  would  be 
oblig’d  to  do. 

On  the  top  of  the  boiler,  there  is  a  valve  v,  loaded  with  fmall  leaden 
weights,  which  are  proportion’d  to  a  Idler  force  of  fleam,  than  what  will 
maice  the  head  of  the  ftill  fly  off :  So  that  when  fervants  are  carelels, 
and  raife  too  ftrong  a  fire-,  or  if  the  pipes,  which  go  from  the  head  under 
the_  hot-beds,  fhould  by  any  calualty  be  ftop’d,  then  the  valve  v  gives 
notice,  and  the  fleam  raifes  the  top  cf  the  valve,  ftreams  out,  and  ^pre¬ 
vented  from  throwing  off  the  head,  or  burfting  the  boiler.  ' 
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From  the  head  goes  a  leaden. pipe,  r,  r,  r,  under,  or  above  the  ground, 
to  the  hot-bed  d,  d,  d,  d,  and  fpreads  itfelf  near  the  fame  into  three  bran¬ 
ches,  which  go  thro*  the  fide  of  the  hot-bed,  and  join  into  three  pipes, 

R,  R,  R,  made  of  brick  earth,  and  burnt  in  a  potter's  oven,  from  four  to 
fix  inches  diameter,  the  length  as  Jong  as  they  can  conveniently  be  made; 
viz.  about  three  foot,  with  propè^oints,  to  fit  each  length  to  its  fellow  : 

The  half  of  thefe  cylindrical  pipes,  or  lb'  much  of  their  area  as  turns  up¬ 
wards,  when  laid  in  their  places,  are  full  of  fmall  holes,  thro*  which  the 
fleam  and  heat  rife  up  into  the  incumbent  earth.  Next  to  thefe  pipes,  I 
have  laid  tanner’s  bark,  which  readily  lets  the  fleam  and  heat  pals  up 
into  the  incumbent  earth,  and,  at  the  lame  time*  prevents  the  earth  from 
falling  thro’  the  holes,  into  the  pipes. 

When  thefe  pipes  are  laid  the  full  length  of  your  hot-beds,  they  are  all 
to  be  join’d  to,  and  terminate  in  a  leaden  crofs-pipe  /,  whofe  fhort  end  u ,  p  ,  -  ^ 
goes  thro*  the  fide  of  the  hot-bed  ;  to  which  end  I  have  fix’d  a  cock,  latC  F  2  s 
through  which  the  fleam,  that  is  condens’d  to  water  again,  in  the  earthen,’ 
or  leaden  pipes,  may  be  difcharg’d  ;  for  which  reafon,  all  the  pipes  are 
laid  a  little  Hoping,  towards  that  fide  where  the  cock  is  fix’d.  This  cock 
férves,  however,  chiefly  to  regulate  the  heat,  according  to  a  botanical 
thermometer  ;  for  when  it  opens  more  or  lefs,  the  hear  is  increas’d  or 
diminifli’d.  :  ■  -  i 

I  he  tower,  which  the  profil  T  reprefents,  ferves  to  this  purpofe,  that  Fi« 
when  the  fame  is  once  fill’d  with  fuel  or  coals,  you  may  have,  for  a  day  or 
two,  according  to  the  bigneis  of  the  tower,  a  conflant  and  Heady  fire 
under  the  Stillor  boiler  ;  for  as  the  fire  receives  no  air  from  the  top  of  the 
tower,  becaufe  the  cover  L,  is  very  well  fecur’d,  that  no  air  can  enter,  nor 
get  out  that  way  ;  fo  it  isimpoflible  that  more  of  the  fuel  can  be  kindled, 
than  that  is  next  to  the  grate  H.  The  fire  is,  befides,  very  eafily 
regulated,  to  what  degree  one  pleafes,  by  means  of  the  door  at  h ,  and  by 
doling  the  afh-hole,  and  is  entirely  put  out,  when  both  are  clos’d  up. 

The  coals,  with  which  the  tower  is  fill’d,  fink  down  upon  the  grate, 
and  maintain  a  conflant  fire  under  the  boiler,  as  long  as  any  are  left ;  and 
when  once  the  fire  is.  regulated  by  a  thermometer,  placed  under  the  win¬ 
dows  of  the  hot-bed,  the  heat  muft  always  remain  the  fame,  as  long  as 
any  coals  are  left  in  the  tower. 

The  advantages  this  invention  has,  before  all  other  hot-beds,  hitherto 
invented,  are  as  follows. 

1.  Here  is  not  only  warmth,  or  heat  obtain’d,  but  likewife  fubtil  warm 
vapours,  which  chiefly  promote  vegetation»  according  to  the  many  curious 
experiments,  which  that  learned  and  great  philofopher,  Mr.  Stephen  Hales, 
has  publi fil’d  in  his  Statical  EJfays. 

2.  i  hat  the  heat  of  thefe  hot-beds,  may  be  regulated  according  to 
pleafure,  and  laft  as  long  as  one  pleafes. 

3.  1  hat  this  invention  is  fucb,  that  it  requires  very  little  attendance. 

ß  2  4.  Hence 
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4.  Hence  there  is  no  necefllty  of  watering  the  plants  in  tbefe  hot-beds,  or 
of  being  oblig’d,  for  that  purpofe,  to  open  the  windows  in  cold  weather,  as 
the  fteam,  which  comes  from  the  boiler,  goes  thro*  the  holes  of  the  pipes, 
up  the  tanner’s  bark,  into  the  roots,  and  pufhes  forth  their  growth,  to  a 
furprifing  degree,  without  giving  the  plants  any  foreign  tafte,  as  dung  is 
fuppofed  to  do. 

5.  To  raife  exotick  hard-fhell’d  feeds,  nothing  can  be  more  proper, 
than  thefe  hot-beds  *,  becaufe  you  may  have  heat  and  moifture,  to  what 
degree  you  pleafe,  which  that  moft  ingenious  gentleman,  Mr.  Philip 
Miller ,  has  found  to  be  neeefiary  for  railing  coco-nuts ,  bonded s9  &c.  See 
Philofophical  Tranfaffions ,  N°  403. 

6.  By  this  invention  one  may,  in  orangeries,  and  green-houfes  for  ex¬ 
otic  plants,  as  mufa,  anancd  s ,  &c.  during  winter,  imitate  the  half  year’s 
warmth,  and  moift  air,  of  the  Antilles  iflands  in  America. 


M.  Caflinih  new  Method  of  obferving  the  Parallax ,  and  Di/ - 
tance  of  the  Planets  jrom  thé  Earthy  verified  at  Rome,  by 
the  Abbé  Francis  Blanchini.  Taken  jrom  the  Adta  Lipfien-* 
fia.  An.  1685,  p.470. 


The  earth’s  fi- 
nu'diameter. 


Tranfiatcd  from  the  Latin. 

THE  length  of  the  earth’s  femi-diameter,  final],  it  is  true,  if  com¬ 
pared  with  the  vaft  extent  of  the  heavens,  yet  fufficiently  large 
for  perfecting  aftronomy,  is  the  ftandard  by  which  we  meafure 
The  meaLre  ofthe  diftances  of  the  planets.  According  to  the  quantity  of  the  angle 
Ihe  y'zrTf  °f  which  the  earth  fubtends,  when  view’d  from  different  parts  of  the  ecther , 
we  may,  by  trigonometry,  find  the  di fiance  of  the  point  from  which 
it  is  view’d  :  Confequently,  as  the  fine  of  half  the  angle,  under  which,  for 
inftance,  the  earth,  if  view’d  from  the  moon,  would  appear  :  is  to  the 
whole  fine  : :  fo  is  the  femi-diameter  of  the  earth  :  to  the  diftance  of  the 
moon,  in  femi-diameters  of  the  earth  too.  The  whole  difficulty,  there¬ 
fore,  of  determining  the  diftance  lies  here,  namely,  how  an  obferver  on 
the  earth  can  meafure  the  angle  fubtended  by  the  earth’s  femi-diameter, 
were  it  view’d  from  that  point,  the  diftance  of  which,  from  the  earth,  we 
want  to  know. 

F.  V  Ai«  a. a-  Formerly  aftronomers  found  the  quantity  of  this  angle  by  means 
>«««.&»«•  °f.  two  obfervers,  who  at  the  fame  time  view’d  the  fame  ftar  from 
different  and  diftant  parts  of  the  earth.  Suppofe,  when  Mars  was  at 
j’si«  I.  F5g.  4  M,  one  of  the  obfervers  flood  at  V,  the  other  at  Z,  two  points  on 
the  furface  of  the  earth  diftant  from  each  other,  and  both  obfervers  mark’d 
the  point  in  the  heavens,  to  which  Mars  feem’d  to  be  referr’d.  In  this 
pofition,  the  obferver  Z  would  fee  Mars  at  the  ftar  S,  along  the  right 
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line  ZMS,  and  the  other  obferver,  being  at  V,  would  fee  it  at  the  other 
ftar  R,  along  the  right  line  V  M  R.  Then  by  comparing  both  their  ob- 
fervations  together,  they  concluded  from  the  difference  R  S,  that  the  angle 
RMS  (which,  confidering  the  vaft  diftance  of  the  fixt  ftars,  is  almoft  the 
fame  with  the  angle  RZS  )  is  the  fame  with  the  angle  ZMV,  at  the  ver- 
:ex,  namely  the  angle  under  which  Z  V,  the  portion  of  the  earth,  would 
be  feen  from  Mars. 

The  celebrated  M.  Jo.  Cajftni  rightly  obferves,  that  the  ftars  themfelvesM.  caßm\  ^ 
nay  ferve  inftead  of  another  obferver.  Wherefore,  in  his  learned  trea-“'*®1- 
:ife  on  the  comet  of  1680,  he  fhews  a  very  accurate  and  concife  method  of 
performing  it  by  one  obferver  only,  who  by  making  feveral  obfervations 
:he  fame  night,  may  view  the  ftars  thro’  a  telefcope  armed  with  a  micro- 
neter.  It  will  be  worth  while  to  explain  more  fully  this  admirable  con- 
rivance. 

We  are,  therefore,  to  enquire,  by  what  means  a  Tingle  obferver  upon 
;he  earth,  may  find  the  quantity  of  the  angle,  which  the  earth’s  femi-dia- 
neter  would  lubtend,  were  it  view’d  from  any  of  the  planets. 

Suppofe,  I  am  placed  in  the  axis  of  the  world,  and  view  the  earth  D.plateL  F,s-s" 
The  point  D  will  reprefent  the  pole  of  the  earth’s  equator,  which  will  be 
itly  reprefented  by  the  circle  ABC.  Suppofe  the  plane  BAC  indefinitely 
produced  *,  it  will  then  reprefent  the  plane  of  the  aequinodtial  in  all  the 
pheres  of  the  planets  it  touches,  even  in  the  moft  diftant  ftars,  when  fo  far 
produced.  Let,  therefore.  Mars  be  in  H,  which  let  us  fuppofe  to  be  in 
:he  plane  of  the  sequinoäial.  In  order  to  fliew  its  diurnal  revolution,  wc 
lave  nothing  elfe  to  do,  than  on  the  centre  D,  with  the  diftance  DH,  to 
Iraw  the  circle  HMKE;  which  Mars  will  feem  to  defcribe  in  24  hours, 
f  it  be  fuppos’d  not  to  proceed  by  its  proper  motion  in  antecedentia ,  or 
:ontrary  to  the  order  of  the  figns.  Thus  when  we  come  to  fhew  the 
liurnal  motion  of  Jupiter ,  Saturn ,  and  even  of  the  ftars,  it  will  be  fufficient 
o  defcribe  from  the  centre  D,  concentric  circles,  correfponding  to  their 
liftance.  And  if  we  divide  one  of  thefe  circles  into  24  equal  parts,  and 
hro’  each  of  them  draw  planes  perpendicular  to  the  aequinodtial,  and  inter- 
èdling  each  other  in  the  point  D,  we  fhall  alfo  have  the  hour-circles, 
yhich,  with  refpecl  to  places  on  the  earth,  will  ferve  inftead  of  meridians. 

^et  one  of  thefe  planes  be  L  H  A  D,  that  is  to  fay,  the  meridian  of  the 
)lace  A  under  the  Equator ,  where  fuppofe  an  obferver  views  Mars  H  and 
he  ftar  L,  both  which  fuppofe  to  be  in  the  fame  plane  of  the  Equator , 
vith  the  obferver,  and  let  their  limbs  touch  in  fuch  manner,  that  the  fame 
me  DHL  may  pafs  thro’  the  limb  of  the  planet,  and  of  the  ftar,  which 
or  the  eafier  conftrudtion,  it  is  beft  to  fuppofe.  If  neither  the  ftar  or 
Wars,  had  any  other  motion,  than  what  we  call  their  diurnal  revolu- 
ion,  they  both  would,  in  24  hours,  return  to  their  former  place,  and  if 
hat  diurnal  motion  were  equable,  they  would  both  in  fix  hours  be  in  the 
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plane  EDM,  perpendicular  to  the  meridian  and  palling  thro’  the  pole  D, 
namely  in  the  circle  of  the  fixth  aftronomical  hour.  If  an  obferver,  there¬ 
fore,  were  at  the  fame  time  placed  in  the  axis  of  that  motion,  and  in  the 
plane  of  the  Equator ,  that  is,  in  the  centre  of  the  earth,  he  might  always 
iee  Mars  and  the  ftar,  and  both  bodies  to  touch  each  others  limb  the  fame 
way,  whether  Mars  and  the  ftar  be  in  the  plane  DHL  or  D  M  R.  But 
it  would  not  be  the  fame  cafe  with  the  firft  obferver,  whom  we  fuppofed 
to  be  at  A,  who,  it  is  true,  will  in  his  meridian  fee,  in.  the  fame  right  line 
AI-IL,  the  limbs  both  of  the  ftar  and  of  Mars.  But  when  they  are  in 
any  other  meridian  D  R,  which  in  refped  of  the  place  A  is  the  circle  of 
the  aftronomical  hour  at  fix,  the  obferver  will  fee  Mars  in  the  plane  A  M, 
but  the  ftar  in  the  plane  A  R  ;  confequently  Mars  will  appear  to  him  to 
move  in  antecedentia,  or  the  ftar  in  consequent  us  \  tho\  it  is  true,  both 
will,  according  to  the  fuppofition,  be  equably  affedted  by  their  diurnal 
motion. 

Moreover,  as  the  obferver  knows,  that  both  move  equably,  he  will 
find,  that  both  are  in  the  plane  of  the  true  aftronomical  hour  at  fix:  And 
he  will  alfo  find,  that  Mars  had  paffed  the  plane  of  the  fenfible  hour  of 
fix,  a  little  before  the  true  hour  of  fix,  fince  the  fenfible  hour  of  fix,  with 
refpedt  to  the  place  A,  is  not  the  plane  EDR,  but  the  plane  A  PN. 
For  the  difference  of  time  between  the  tranfit  of  Mars ,  for  inftance,  over 
two  planes  of  fix  hours,  namely  A P,  the  fenfible  hour  of  fix,  and  AM 
the  rational  or  aftronomical  hour  of  fix,  will  be  known  by  the  portion  of 
the  diurnal  parallel  P  M  defcribed  by  Mars ,  which  will  be  equal  to  the 
angle  P  A  M,  or  the  alternate  angle  in  the  parallels  AMD,  to  wit,  the 
angle  under  which  the  femi-diameter  of  the  earth  would  be  feen  from 
Mars  M :  So  that  if  that  portion  M  P  were  one  degree,  for  inftance, 
Mars  will  be  feen  to  pafs  thro’  the  plane  AP  in  four  minutes  of  time, 
before  fix  hours  are  elapfed  from  its  tranfit  over  the  meridian.  For  the 
farther  Mars  is  diftant  from  the  earth,  the  latter  will  be  feen  from  the 
former  under  a  leffer  angle,  as  is  plainly  demonftrated  by  optics  :  Confe¬ 
quently,  the  leffer  will  the  difference  be  of  the  tranfit  of  Mars ,  over  the 
plane  of  the  fenfible  and  rational  hour  of  fix.  And  if  the  greateft  elonga¬ 
tion  of  that  ftar  be  fuch  as  the  diftance  of  the  fixt  ftars,  the  angle  A  R  D, 
or  its  equal  N  A  R,  will  be  fo  fmall,  as  quite  to  efcape  our  fenfes,  and 
will  be  feen  in  the  plane  AN,  in  the  fame  fenfible  time  in  which  the  ftar 
comes  to  the  plane  D  R. 

And  now  we  fee,  how  the  ftar  itfelf,  or  rather  a  pendulum  clock  toge¬ 
ther  with  the  ftar,  may  ferve  inftead  of  an  oblerver,  who  lives  in  C.  For 
what  eile  would  the  obferver  at  C  do,  than  afeertain,  that  he  faw  the  ftar 
and  Mars  in  the  fame  plane  of  his  meridian,  or  of  our  aftronomical  hour 
at  fix,  while  we  viewing  thefe  ftars,  would  obferve  their  fituation  diffe¬ 
rent.  And  this  is  chiefly  perform’d  by  our  clock,  while  it  tells  the  hours 
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after  the  tranfit  of  M?r/,  over  the  meridian.  For  fince  it  is  evident  that 
the  ftar  L  will,  fix  hours,  after  its  tranfit  over  the  meridian,  be  in  the 
plane  of  the  fixth  hour  D  R,  we  are  pretty  fure,  that  the  ftar  is  in  that 
place,  if  it  be  fix  by  the  clock.  For  as  with  regard  to  the  fixt  ftars,  the 
plane  of  the  fenfible  hour  of  fix,  agrees  with  that  of  the  rational  hour  of 
fix,  if  after  fix  houis  from  tne  tranfit  of  the  ftar,  over  the  meridian,  fome 
plane  be  difpofed  l'o  as  to  pafs  thro’  our  eye  and  the  ftar,  and  be  parallel 
to  the  axis  of  the  world,  it  will  be  the  plane  of  the  fenfible  hour  at  fix  in 
which  the  ftar  muft  neceffarily  be.  And  Mars  will  appear  to  differ  from 
it  fo  many  minutes  of  its  parallel  as  correlpond  to  its  parallax.  Let,  there¬ 
fore,  the  number  of  minutes,  which  pafs  between  the  tranfit  of  Mars  and 
the  ftar,  be  obferved  by  means  of  a  pendulum  clock.  For  thus  it  will 
lappen,  that  by  taking  each  minute  of  a  diurnal  parallel  of  Mars ,  to  be 
our  fecondsof  time,  we  may  find  the  angle  MAR  or  MAN,  which  as 
0  fienfe,  is  the  fame  with  that  we  have  explain’d,  or  with  the  alternate 
ingle  in  the  parallels  AMD,  that  is,  the  angle  under  which  the  earth’s 
emi-diameter  is  feen  from  Mars ,  Q.  E.  D. 

Having  found  this  angle,  if  in  the  rebtangled  triangle  it  be,  as  the  fine 
)f  AMD  found  by  obfervation  :  to  the  whole  fine  of  the  right  ancrJe 
3  : :  fo  the  line  A  D  :  to  its  fourth  part :  we  fhall  find  the  quantity  of  the 
ine  AM,  or  the  diftance  of  Mars  from  the  place  of  the  obferver  A  in 
:orrefponding  parts  of  the  earth’s  femi-diameter. 

The  beft  way  of  obferving  this  difference  of  time  between  the  tranfit^  r  >  r 
)f  Mars ,  and  the  ftar,  is  fhewn  by  C affini  in  the  fame  treatife  ;  and  that 
>y  means  of  a  peculiar  machine,  armed  with  a  telefcope  and  micrometer, 
n  the  concourfe  of  the  focil  of  the  objedl  and  eye-glaffes,  are  fet  four  or 
nore  threads,  interfering  each  other  at  right  angles.  The  telefcope  thus 
urnifh’d,  is  turned  fo  long  till  fome  of  the  ftars  which  are  near  Mars, 
ppear  to  move  along  fome  of  the  threads,  while  its  image  in  the  telef- 
ope  moves  paiallcl  to  the  Equator  j  and  then  it  is  plain,  that  even  the 
hieads  are  parallel  to  the  Equator .  And  thefe  threads  which  are  placed* 
t  right  angles  with  the  firft  threads,  do  fitly  anfwer  to  the  circles  of*  rio-fit 
feenfion  in  the  fmall  fpace  of  the  heavens,  which  the  telefcope  takes  m  ; 
fpecially,  when  the  ftars,  which  are  obferv’d,  are  within  th tEropicks,  as 
1  fig.  6.  when  the  threads  E  C,  B  D,  parallel  to  each  other,  are  at  right  P.  te  r  F- 
ngles  with  the  parallel  lines  E  R,  CD.  Let  the  image  of  one  of  the1  “  *  J 

.ars  which  are  near  Mars ,  be  in  C,  that  moves  ftreight  along  the  thread 
j  B,  while  the  ftai  earned  round  by  its  diurnal  motion,  delcribcs  its  way 
y  its  image  in  the  j'oeus  of  the  glaffes,  it  will  appear,  that  the  thread 
:  B  is  parallel  to  the  Equator  ;  conlequently,  the  threads  E  C,  B  D,  which 
re  at  fright  angles  with  the  former  thread,  will  anfwer  to  the  circles  of 
glit  afcenfion.  Only  wait  till  Mars  F  carried  round  by  its  diurnal  mo¬ 
on,  fhall  reach  the  thread  A  C  in  FI  j  then  mind  the  clock,  and  reckon 

the 

. 


$ 


Plate  I.  Fig.  4. 


LITERARY  MEMOIRS 

the  vibrations  that  happen  between  the  tranfit  of  Mars  F,  and  of  the  ftar 
G  which  will  appear  to  reach  the  fame  thread  foon  after  Mars  does. 
This  time  being  reduced  to  the  minutes  of  a  circle,  will  give  the  minutes 
of  Mars9 s  parallax;  confequently,  we  may,  by  trigonometry,  find  its 
diftance  from  the  earth. 

Hitherto,  for  the  eafier  conftru&ion,  we  have  fuppofed  feveral  things, 
to  wit,  that  Mars  has  no  proper  motion,  that  the  obferver  lives  at  the 
Equator ,  and  that  the  difference  is  taken  in  the  circle  of  fix  o’clock,  (this 
]aft  was  only  fhewn  as  an  inftance  ;  for  really  fuch  an  obfervation  cannot 
be  made  in  that  pofition  of  the  fphere,  as  the  circle  of  fix  o’clock,  with 
refped  to  a  place  under  the  Equator,  is  the  horizon  itfelf ;  and  upon  feve¬ 
ral  accounts  fuch  obfervations  cannot  be  made  in  the  horizon )  what  we 
have,  therefore,  hitherto  confidered  as  a  poffibility,  in  fuppofitions  made 
on  purpofe,  let  us  reduce  to  pra&ice  in  thole  cafes  where  there  are  no 
fuch  conditions  fuppofed:  As  in  our  horizon,  when  we  obferv’d  Man 
in  1685. 

Firfl,  Let  the  obferver  be  in  any  other  parallel  of  the  earth,  a  pretty 
way  from  the  Equator ,  fuppofe  the  parallel  of  Rome ,  which  is  41  0  56'  difi 
tant  from  the  Equator ,  the  parallax  of  the  right  afcenfion  obfervable  here, 
or  the  difference  of  the  fenfible  hour  of  fix,  will  be  lefs  than  the  true  one : 
For  the  place  of  the  obferver  will  not  be  in  A,  but  in  fome  intermediate 
point  between  D  and  A,  namely  in  I,  thro’  which  fince  the  plane  of  the 
fenfible  hour  of  fix,  I  Q,  fhould  be  drawn,  the  difference  of  the  planes  0: 
both  hours  at  fix  will  be  lefs ;  confequently,  the  parallax  will  be  fo  too 
For  the  greateft  parallax  of  the  right  afcenfion  obfervable  here,  will  hav< 
the  fame  proportion  :  to  the  greateft  parallax  obfervable  under  the  Equa 
tor  : :  as  the  line  ID:  to  AD,  namely  : :  as  the  co-fine  of  the  pole’s  eleva 
tion  :  to  the  whole  fine.  Confequently,  if  the  greateft  parallax  of  righ 
afcenfion,  correfponding  to  Mars  when  in  the  Equator,  be  obferv’d  in  th< 
parallel  of  Rome,  in  order  to  find  the  quantity  of  the  parallax,  which  flial 
be  obferv’d  by  fuch  as  live  under  the  Equator,  it  muff  be  as  the  co-fine  0 
the  latitude  of  Rome  :  to  the  whole  fine  :  :  fo  the  parallax  of  right  afcenfioi 
obferv’d  at  Rome  :  to  the  parallax  obferved  in  St.  ‘Thomas’s  ifland,  or  ii 
any  other  place  under  the  Equator. 

Scondly ,  Let  us  fuppofe,  that  the  firft  obfervation  is  made,  while  Mar 
is  in  the  meridian  ;  but  that  the  fecond  is  not  taken  in  the  circle  of  fi: 
o’clock,  but  in  the  circle  of  three  *,  for  inftance,  here  we  muff  again  fup 
pofe  a  two-fold  hour,  the  one [aftronomical  or  rational,  which  paffes  thro 
the  centre  of  the  earth,  the  other  fenfible,  which  is  parallel  to  the  former 
and  is  to  be  drawn  thro’  the  place  of  obfervation.  In  fig.  4.  the  firft  wil 
be  D  O,  and  the  other  I T,  which  will  not  be  diftant  from  each  other  th 
whole  length  of  the  line  ID,  but  only  that  of  the  line  IS,  which  is  t< 
1 D : :  as  the  fine  of  three  o’clock  or  of  the  angle  H  D  O  of  45  degrees 

t 


9 


'  of  Germany,  &V. 


to  the  whole  fine.  Let  the  proportion  be  as  before,  as  the  fine  IS  of 
angle  ADS:  to  the  whole  fine  I D  of  the  right  angle  S : :  fo  the 
of  Marsobkrv'd  in  the  circle  of  three  o’clock :  to  that  which  mav 
fervable  in  the  circle  of  fix  J 


parallax 
be  ob- 


Thirdly,  Let  us  fuppofe  Mars  to  be  out  of  the  plane  of  the  Equator. 

1  he  proportion  muft  be  Rated  the  converfe  of  the  former;  to  wit,  as  the 
whole  fine  :  to  the  co-fine  of  Mars9 s  declination  : :  fo  the  parallax  found  in 
the  parallel  Mars  defcribes :  to  the  greateft  parallax  obferved  in  any  great 
circle ;  in  the  very  fame  manner  as  we  reduce  the  apparent  diameter  of  the 
iun  to  the  minutes  of  a  great  circle,  when  we  meafure  it  by  means  of  a 
pendulum  clock,  while  the  fun  paffes  thro’  the  Tropics,  or  thro’  any  circle 
out  of  the  plane  of  the  Equator.  y 

Laftly,  Bating  the  fuppofition  of  Mars  having  a  proper  motion  in  the 
order  of  the  figns  or  contrary  thereto.  Let  us  fuppofe  that  it  moves  equa- 
biy,  or  at  ieaft  that  it  is  uniformly  and  determinately  accelerated  or  re¬ 
tarded,  which  is  to  be  found  out  by  means  of  feveral  obfervations  that  are 
to  be  made  the  preceding  and  following  days,  while  Mars  moves  over  the 
meridian  ;  confequently,  we  fhall  find  the  true  place  of  Mars  at  each  time; 
and  if  we  compare  it  with  the  apparent  place  by  the  parallax,  it  will  be  the 
fame  thing  as  if  we  had  fuppofed,  that  Mars  had  no  other  than  a  diurnal 
motion,  for  I  fuppofed  Mars  to  be  at  reft  for  this  reafon,  that  I  mio-ht 
nx  a  determinate  place  for  each  minute.  Thus  fince  we  can  find  this 
place,  even  if  we  fuppofe  the  motion  of  Mars,  the  clearnefs  and  the  ufe  of 
LaJJinih  rule  will  appear  without  it. 

How  much  altronomy  is  indebted  to  the  learned  Caffmi  for  fo  admirable  E«dta«  of 
an  invention,  any  one  will  readily  own,  who  confiders  its  concifenefs  and  CaB'r",'i 
compares  the  difficulty  of  former  methods  with  it :  For  he  himfelf  fays 
that  by  this  method  he  found  out  the  diftance  of  Mars ,  when  beino-  in 
opposition  to  the  fun,  it  was  neareft  to  the  earth.  By  treading  in  the  fteps 
of  fo  great  a  man,  I  myfelf  have  endeavoured  to  find  the  parallax  of  Mars 
when  acronical.  I  have  felefted  fome  of  thefe  obfervations,  which  I  made 
on  the  days  immediately  after  Marsh  oppofition  with  the  fun,  afid  which 
Seem  d  to  me  to  be  the  mpft  accurate,  and  they  are  as  follows. 


Obf.  Day  H.  ' 
May 

I  30  8  45 
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N.  S. 
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The  preceding  limb  of  Mars  in  its  diurnal  revo¬ 
lution  at  the  thread  E  F. 

After  106  vibrations  of  the  pendulum  (of  which 
92  are  equivalent  to  one  minute  of  time)  the 
ftar  A  comes  to  the  fame  thread. 

After  365  vibrations  from  the  tranfit  of  Mars, 
the  ftar  D  comes  to  the  fame  thread. 

C  Obf 


Observations; 
Plate  1.  Fig.  4k 
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Obf.  Day  H.  '  "  N.  S. 


May 

I.  3°  8 


II. 

III. 

IV. 

V. 


a-  §5  After  375  vibrations  from  the  tran fit  or  Mars-, 
the  liar  C  comes  to  the  fame. 

ii  10  12  The  preceding  limb  of  Mars  at  the  thread  E  r- 

The  liar  Cat  the  fame  thread  after  393  vibrations. 
P  20  12  The  preceding  limb  of  Mars  at  the  thread  Er. 

The  Ear  C  after  .,99  vibrations  comes  to  the  lame 

thread.  ;  •  ,  ,  .'eu 

ol  ii  23  55  The  preceding  limb  of  Mars  at  the  Liiead  hr. 


June 

i  1 1 


6  19  The  weitern  limb  of  Mars  at  the  thread  Eb. 

'  The  Ear  C  comes  to  the  fame  thread  after  670 
vibrations. 


Bv  comparing  Oblerv.  II.  and  IV.  it  plainly  appears,  that  Mars  hy  in 
21  hours  13  minutes  of  time  changed  lo  much  of  its  right  aicenfion,  a 
anfwer’d  to  the  portion. of  the  heavens  run  over  during  142  vibrations. 
Confequently,  if  in  one  hour  it  equably  changes  its  right  afcemion  (wine 
indeed  it  does  almoft  equably,  as  plainly  appears  from  OoEiv.^  ^  • 

md  V  I  it  is  retrograde  or  elongated  from  thefe  Ears  while  5  vjbia- 
tions  are  performing.  From  Obferv.  I.  to  II  are  3  hours  ,  min  and 
Therefore  if  it  was  no  ways  retarded,  it  would  accomphfh  fo  much  of 
aicenfion,  as  is  equivalent  to  20  and  4.  vibrations.  But  lince  at  the  time 
of  Obferv.  I.  it  was  retrograde  with  a  greater  degree  of  velocity,  becaule 
te  rebellion  is  daily  fenfibly  diminifh’d  about  five  or  ^  * 

Ihould  in  that  time  vary  at  leaft  21  and  T  vibrations.  r  his  ch?nt>  1 
compare  with  Obferv.  I.  and  Ilf.  according  to  which  it  plamly  varied  24 
vibrations.  Confequently,  the  greateft  difference  that  can  poffibly  hap¬ 
pen,  does  not  exceed  2  Ld  »  vibrations.  Now  to  come  nearer  in  order 

t0  Atrile  timèaof Obf.  I.  Mars  was  diftant  from  the  meridian  three  hours 
or  45  degrees,  of  which  the  one  is  707.  At  the  time  of  Obi.  II.  Mars 
was  diftant  from  the  meridian  3  and  2  minutes,  or  8  and  ^  degrees,  whofe 

fine  is  148  •,  the  fum  855.  5 

As  8  f  ?  :  to  the  whole  fine  1000  : :  fo  2  T  :  to  3  .  ,  _ 

As  744.  the  co-fine  of  the  lautude  of  Rome :  to  1000  the  whole  fine  : : 

As*  1000  f  to  921  the  co-fine  of  the  declination  of  Mars :  f°  4  tt  • t0 

o  ±Aor  in  round  numbers  to  4.  _  .  ,  P 

3  And  now  if  92  vibrations  of  my  pendulum  give  /«ond8  of  time 

how  many  will  4  vibrations  give?  I  find  2  ,  or  2  3  3  ■ 

2'  36"'  30®  are  minutes  of  the  Equator,  and  confequently  39  7  3° 
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any  great  circle.  Therefore,  the  greateft  horizontal  parallax  of  Mars  is 
30*,  and  its  diftance  from  the  earth  is  about  5250  of  its  femi-diameters. 

If  you  take  its  parallax  in  a  round  number,  as  40*,  its  diftance  from  the 
earth  will  be  upwards  of  5100  of  its  femi-diameters.  1  have  not  minded, 
you  may  fee  the  fmall  fractions,  in  a  matter  where  there  is  luch  incer¬ 
tainty. 


The  Difediion  of  a  Maniac,  in  whom  one  of  the  Ovaries  was 
found  hairy  and  ßeatomous.  By  Dr.  Auguftine  Buddeus. 

Taken  from  the  Adta  Berolinenfia. 

Tranflated  from  the  Latin. 

A  Woman,  about  20  years  of  age,  and  of  an  emaciated  habit,  was 
confin’d,  thro’  a  raging  madnefs,  of  which  fhe  finally  dy’d.  The 
corps  being  publickly  diffedted  laft  year,  in  the  Royal  Anatomical 
theatre,  the  following  appearances  were  obferv’d. 

I.  As  there  was  nothing  unufual  externally,  the  mufcles  and  lcalp  being^^^10"^ 
remov’d,  and  the  fkull  faw’d  off,  I  found  the  dura  mater  extremely  and  mater. t 
moift,  and,  after  an  incifion  of  it,  I  obferv’d  the  pia  mater  abounding 
with  many  veffels,  which  were  turgid  with  a  thin,  dilute  blood  :  This 
the  rather  furpriz’d  me,  as  celebrated  phyficians  have  pronounc’d  the 
blood  of  maniacs  to  be  grofs,  and  even  aduft  or  parch’d  ^  and  which,  by 
obftru&ing  the  tender  veffels  of  the  cortical  fubitance  of  the  brain,  they 
have  conlider’d  as  the  caufe  of  this  difeafe :  This  I  have  no  doubt,  it  fome- 
times  is,  tho’  experience  has  convinc’d  me  ’tis  not  the  conftant  one.  The 
dura  mater  being  carefully  remov’d  from  the  fubjacent,  tender  membrane, 
a  large  bag  prefented  itfelf,  form’d  by  the  pia  mater ,  which  contain’d  a 
pound  weight  of  a  thin  lymph,  intermix’d  with  fome  bloody  drops,  and 
which  occupy’d  all  the  lpace  to  the  cortical  fubftance  of  the  brain.  This 
cyftis  was  dilcover’d  in  the  left  lobe  of  the  brain,  and  the  greateft  part  of 
it  was  extended  to  the  lafis  and  pofterior  parts  of  the  cranium.  There 
was  nothing  farther  remarkable,  except,  that  the  whole  brain  was  very 
flaccid,  moift,  and  of  a  mucous  confiftence. 

2.  There  was  little  unufual  in  the  thorax ,  befides  a  very  ftrong  ad  he-  0a  lhe 
(ion  of  the  lungs,  which  were  moftly  fchirrous  •,  tho’  I  oblerv’d  further, 
that  the  right  cavity  was  full  of  lymph,  while  the  left  was  entirely  free. 

3.  Ent  I  was  infinitely  furpriz’d  on  an  apertion  of  the  abdomen ,  which  I  On  the 
effected  with  fome  circum fpedion,  left  the  fituation  of  the  parts  might  be 
confus’d.  To  which  purpole,  declining  the  common  method  of  diffec- 
tion,  I  did  not  lay  open  the  whole  abdomen  at  once,  but  left  the  abdominal 
mufcles  un touch’d  for  a  palm’s  breadth  from  the  fymphifis ,  or  coherence  of 
the  os  pubis ,  in  a  direét  line  to  the  navel  j  that,  the  lower  parts  of  the 
'  C  2  belly 
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■belly  being  tight  and  (heightened,  the  inteftines  fhould  be  prefs’d  a  little 
upward,  and  refift  a  procidence  of  the  incumbent  parts.  But  what  ênfu’d? 
To  my  great  aftonifhment,  on  infpeding  this  cavity,  I  could  fcarcely  dif- 
cern  an  inteftine.  The  relax’d  and  flabby  ventricle  was  drawn  excellively 
downwards  •,  and  that  part  of  the  colon,  which  is  call’d  the  arcus  or  bow, 
reprefented  the  figure  of  a  Roman  S,  and  entirely  occupy ’d  the  whole 
cavity  o(  the  belly  to  the  Iliac  region.  The  mufcles  being  differed  to 
their  cohefion  with  the  os  pubis,  for  an  infpedion  of  the  pelvis  or  bafon, 
here  I  found  the  mifplac’d  inteftines,  fomewhat  dark  and  difcolour’d,  and 
furprizingly  contorted  and  entangled  together  •,  while  the  melentery,  to 
which  they  were  connected,  was  entirely  fcirrhous.  The  omentum  or 
cawl,  which  was  neceffarily  remov’d  from  its  ftation,  by  the  dilapfe  of  the 
ftomach  and  colon,  was  alfo  found  in  this  cavity,  fpread  over  the  inteftines, 
darkifti,  and  filthily  coloured.  The  liver,  and  other  vifcera  of  the  lower 
belly,  feem’d  tolerably  perfed,  or,  at  kaft,  had  very  little  preternatural 
appearance. 

4.  The  inteftines  being  remov’d,  I  immediately  difcern’d'the  womb  to 
be  exceeding  hard,  tho’  in  its  natural  fliape,  and  made  an  incifion  to  dif- 
cover  if  there  might  be  any  particular  inhaefion,  which  there  was  not. 
From  thence  I  proceeded  to  obferve  the  ovaria  and  fallopian  tubes,  and 
found  the  right  ovary  of  a  remarkable  magnitude,  equal  to  a  hen’s  egg. 
Surveying  it  attentively  without,  I  obferv’d  it  to  hang  by  an  infertion  or 
pedicle*,  the  membranes  involving  it  were  tenfe,  double,  thick,  and  fome¬ 
what  rigid,  tho’  lubricated  with  a  clear  fluid.  It  made  no  refiftance  to  the 
preffure  of  my  finger,  but  yielded,  and  retain’d  the  pit  imprefs’d.  From 
hence  I  conjedur’d  that  I  fhould  difcover  fome  hydatides,  or  perhaps  a 
dropfy  of  the  ovary,  which  Ruyfch  has  formerly  noted  in  his  anatomical 
and  chirurgical  obfervations,  and  promis’d  as  much  to  my  aftiftants  and 
auditors  the  more  readily,  as  I  could  not  think  of  any  diforder,  more  con¬ 
gruous  to  the  external  appearances :  But  the  event  was  different.  For  the 
whole  circumference  being  open’d,  it  was  entirely  fill’d  with  hairs,  mix’d 
with  a  luetty  or  unduous  matter  within.  To  prevent  any  deception  in 
fuch  an  unexpected  cafe,  I  examined  the  hairs  apart,  wafhing  them  in 
water:  They  were  about  two  inches  in  length,  curl’d  a  little,  and  being 
apply’d  to  the  flame  of  a  candle,  they  burnt  with  a  ftink  like  that  of  nails, 
or  other  hair.  Content  with  this,  I  confidered  the  fuerty  matter  they  were 
intermix’d  with,  with  much  accuracy,  which  did  not  refemble  melted 
fuet,  but  was  in  diftind,  fmall  grains  :  This  might  probably  be  owing  to 
fome  lymph  in  the  ovary,  which  prevented  the  coalition  of  this  unduous 
matter  into  one  entire  mafs.  This  ovary,  clear’d  from  the  parts  it  had 
been  conneded  with,  weigh’d  exadly  an  ounce. 

Thefe  are  the  moft  remarkable  appearances  I  have  obferv’d  in  this  won¬ 
derful  ovary,  which  inftance,  fuppofing  the  like  to  have  been  already  re¬ 
mark’d, 
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mark’d,  may  acquit  fuch  obfervers  from  the  charge  of  fiCtion  ;  fince  it 
feems  icarcely  conceivable,  how  fuch  matter  fhould  arrive  at  fuch  a  fitu- 
ation.  Moreover,  we  find  Ruyfch ,  in  different  parts  of  his  valuable  col¬ 
lections,  take  notice  of  hairy  tumours,  and  in  his  fixteenth  oblervation  he 
defcribes  a  fimilar  one  of  the  omentum  as  another  example,  nearly  of  the 
fame  nature,  is  recited  in  the  A&s  of  the  A  cademy  of  Sciences  at  Paris* 
Such  'phenomena  cannot  fail  of  furnifhing  ample  occafion  for  fpeculation 
and  debate  :  As,  whether  thefe  hairs  always  exifted  in  their  ovary,  and  in 
the  condition  we  found  them  ?  or,  if  they  grew  and  multiplied  ?  As  alfo, 
whether  this  morbid  conftruCtion  of  the  ovary  might  haply  be  the  caufe  of 
the  patient’s  madnefs  ?  It  is  however  a  fenfible  concern  to  me,  that  I 
could  not  arrive  at  an  exaCt  knowledge  of  the  period,  when  the  deceas’d 
was  firft  attack’d  with  this  difeafe. 


A  new  Difcovery  of  the  real  Caufe  of  the  lucre  a fe  of  Corn. 
By  Prof .  Wolf,  at  Hall.  Taken  from  the  Breflaw  Collec¬ 
tion,  Ann.  1718.  p.  588. 


Tranßated  from  the  Hig  h-D  utch. 

MR.  Wolf  having  refolv’d  on  a  farther  examination  of  that  new  dif- The^occafion  of 
covery,  mention’d  by  the  Abbot  de  Vallemont ,  (in  his  curiofities*  £ " cover>' 

T-  of  nature  and  art  in  the  proceis  of  vegetation,  printed  in  1701,) 
where  he  obferves,  that  a  fingle  grain  is  productive  of  feveral  ears,  which 
effeCt  the  Abbot  fuppofmg  to  depend  principally  on  foaking  the  grain  be¬ 
fore  it  is  fown-,  and  it  being  manifeft,  that  one  grain,  not  foak’d,  fown 
in  a  fertile  ground,  produces  feveral  ears,  Mr.  Wolf  was  put  upon  examin¬ 
ing  into  the  real  caufe  of  this  natural  increafe,  efpecially,  when  he  found 
the  modern  hypothefis  to  be  very  ill  grounded,  to  wit,  that  the  principal 
grain  contained  as  many  corns  in  miniature,  as  in  a  1000  or  more  years, 
might  arife  from  a  large  one ;  and  that  therefore,  by  means  of  foaking, 
one  year  would  produce  as  many  ftalks  and  ears,  as  otherwife  they  would 
in  three,  which  hypothefis  Mr.  Wolf  fundamentally  contradicts :  He  firft 
examines  wherein  the  real  caufe  of  this  wonderful  increafe  confifts,  and 
then  fhews  how  it  was  difeovered.  He  made  an  experiment  in  his  own 
garden,  in  a  fertile  foil,  with  two  grains  of  oats,  and  found,  that  each 
grain  came  up  like  thofe  fown  in  the  fields,  with  one  fprout,  which  in 
time  grew  into  a  bunch,  and  at  the  time  of  harveft,  the  ftalks  were  longer, 
the  ears  full,  large,  and  heavy,  exceeding  by  far  the  common  field-oats ; 
and  having  parted  one  of  the  bunches,  he  found  that  each  ftalk  had  its 
particular  root,  which  he  could  eafily  feparate  -,  the  other  bunch  he  left 
remaining  as  it  was,  in  the  ground;  and  when  it  had  rain’d  after  harveft, 
there  came  up  new  ftalks,  which  fhot  into  ears  by  Michaelmas ;  nay, 

upon 
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upon  the  rain  which  fell  a  little  after  Michaelmas,  more  green  {talks  "hot 
\m,  lo  that  both  feed  and  harveft  appear’d  together.  Whence  he  per¬ 
ceived,  that  out  of  one  (ingle  grain,  at  firft  arofe  but  one  (hoot,  from 
which  proceeded  a  {talk,  therefore  he  concluded,  that  properly  no  more 
than  one  capital  (talk  was  in  the  grain,  and  that  the  fide-italks  had  their 
derivation  from  another  caufe ,  and  finding  that  the  (talks  neither  proceeded 
from  the  grain  nor  the  root5  he  fearch  d  and  examin  d  the  italk  bi  d 

was  loon  fatisfy’d  that  the  fide-ftalks  had  their  derivation  from  the  main 
(talk,  or  from  each  other.  This  emergence,  or  extrufion  01  the  fiue- 
ftalks,  he  reprefented  to  himfelfprecifely,  in  the  following  manner.  As  on 
every  (talk  were  found  feveral  knots  lull  of  marrow,  while  the  {talks  were 
quite  empty,  and  obferving  no  knot,  but  where  a  leaf  fpiouted,  this  made 
him  reflect,  that  not  only  the  knots  in  trees,  whence  the  branches  proceed, 
are  found  where  the  leaf  grows,  but  likewife  in  other  vegetaoles,  in  which 
fide-ftalks  and  blofloms  fprout  frefh  out  clofo  by  the  leaf,  of  which  the 
fun-flower  is  a  plain  inftance,  for  when  the  flower  has  done  blowing  on 
the  main  flalk,  new  fide-ftalks  and  bioftoms  iflue  forth  at  every  fre.h 
remaining  leaf.  Whence  he  concludes,  that  a  ftde-ftalk  cour.  have  fpmng 
from  no  part  of  the  main  ftalk,  where  a  leaf  or  blade  had  not  put  foith, 
and  that  fuch  a  fide-ftalk  had  fhot  its  own  root  into  the  ground  :'  If 
then  one  or  two  leaves,  which  are  neareft  the  root,  have  their  knots  in  or 
clofe  to  the  earth,  then  thofe  knots  ftrike,  and  grow  into  fide-ftalks  horn 
the  matter,  or  marrow  they  contain ;  fuch  fide-ftalk,  feparating  itfelf  in 
a  little  time  from  the  original  ftalk,  draws  again  one  or  two  knots  aiong 
with  the  earth,  and  thus  each  ftalk  may  produce  two  new  fide-ftalks,  and 
fo  on  to  infinity,  as  long  as  it  can  receive  proper  nourifhment :  I  hefe 
were  Mr.  Wolf' s  fundamental  real'ons,  upon  which  afterwards  he  made  the 
aótual  tryal. 

Demonfhation.  Mr.  Wolf  monftrates,  in  what  manner  the  caufe  of  the  increafe  in  this 
tryal  is  afeertain’d  :  He  propofes,  i.  do  put  lome  grains  fomewhat 
deep  into  the  ground,  fo  that  at  leaf!  a  pair  of  knots  might  lodge  therein. 
2.  To  fink  thefe  knots  that  are  above  ground,  into  the  earth,  before  they 
grow  hard.  3.  To  divide  a  whole  bunch,  and  to  examine  into  the  knots 
and  roots  thereof.  4.  Whether  after  the  harveft  a  new  feed  may  be 
railed?  y.  Whether  the  feed  may  be  winter’d  ?  6.  lo  count  the  number 
of  ears  and  grains.  In  the  profecution  of  this  tryal  he  was  for  fome  time 
delay’d,  but  animated  by  M.  Leibnitz ,  he  made  a  fecond  attempt :  In  the 
fpring,  he  had  a  little  box  fill’d  with  mould,  in  which  he  put  one  grain 
of  barley,  and  one  of  oats,  and  found  that  both  came  up  with  a  fingle  leaf*, 
and  after  the  growth  of  the  fecond  leaf,  a  fide-ftalk  fliot  out  between 
both  ;  the  like  happen’d  between  the  fecond  and  third  leaf,  fo  that  even 
the  fide-ftalks  produced  others.  And  having  cover’d  lome  of  the  new  green 
ftalks,  above  the  lowermoft  knot,  with  earth,  he  found  afterwards  the  fame 
was  burft,  and  had  ftruck  two  roots,  tho’  there  was  as  yet  no  appearance 
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of  a  leaf  ;  he  left  another  knot  longer  in  the  ground,  and  found  it  foot¬ 
ing  forth  a  new  ftalk:  He  had,  at  the  fame  time,  put  forne  grains  in  his 
garden-ground,  which  had  fpread  themfelves  into  much  larger  bunches  ; 
but  they  were  inadvertently  pull’d  up  before  he  made  his  obfervations,  to 
one  bunch  of  oats,  which  was  full,  both  of  good  and  blighted  ears.  The  caule 
of  this  unequal  growth  he  aferib’d  to  the  pump  water  with  which  he  had 
water’d  thofe  in  the  bax,  when  that  in  the  garden  was  moiften’d  by  the 
rain  and  dew.  In  examining  the  bunches,  that  had  been  pull  d  up,  he 
found  that  in  the  vail  number  of  ftalks,  each  was  growing  from  the  knot 
of  another,  above  where  its  roots  begin  •,  yet  fo,  that  the  root  of  one  Italic 
had  nothing  depending  on  the  root  of  another.  He  then  enter  d  upon  a 
new  experiment  •,  he  put  both  oats  and  barley,  fome  in. uncultivated  giound, 
others  in  beds  of  afparagus,  which  had  been  dung’d  in  the  fpring  ;  in  the 
former  there  grew  hand' lome  bunches,  particularly  in  the  draw,  but  in  the 
latter  much  larger  and  with  fuller  ears*  but  all  of  them  with  the  before - 
mentioned  circumflances :  He  once  pull’d  up  in  the  field,  a  bunch  of  oats, 
divided  it,  and  found  600  grains,  altho’,  on  account  of  the  dry  weather, 
many  fmall  ftalks,  which  had  fprouted  flowly,  were  dry  d  lip  :  On  one 
bunch  of  barley  he  found  68  ripe  ears,  and  21  not  quite  lipe,  in  the  whole 
1586  grains;  to  which  adding  the  504  dry’d  grains  .  there  will  be  a  pro¬ 
duct  of  2090  grains  from  onefingle  corn  in  an  uncultivated  ground. 

As  to  the  goodnefs  of  thefe  barley  corns,  Mr.  Wolf  remarks,  that  Remark.. 

28  grains,  were  equal  in  weight  to  30  of  common  barley  ;  the.  grain  was 
more  folid,  and  promis’d  a  better  flower :  He  alfo  found,  that  the  fide- 
ears  had  fhot  much  higher  than  ufnal  in  a  common  barley  field.  But 
principally  he  took  notice,  that  fome  fide-ftalks  had  fhot  forth  from  the 
fir  ft  knot  above  the  root,  a  fmall  ftalk  of  about  two  inches  long,  notwith- 
ftanding  it  was  an  inch  above  ground,  and  incapable  of  linking  root  *, 
whence  he  concludes,  that  at  leafl  a  fide-ear  would  thrive  without  a  loot, 

in  cafe  it  had  fufficient  nourifhment. 

Havincr  left  lbme  of  the  roots  and  Hubble  of  the  oats  {landing,  he  founa 
them  about  the  middle  of  December  full  of  fmall  ftalks,  and  green 
fprouts ;  and  he  doubts  not,  but,  had  it  been  rye  or  wheat,  the  feed  would 
have  flood  the  winter  out,  and  brought  forth  fruit  the  next  year  •,  he  even 
fuppofes,  that  thefe  young,  and  very  late  fprouts,  would  bear  to  be  dividcu 
and  rep’anted  •,  and  if  fo,  every  fprout  would  increafe  into  a  whole  knot, 
or  bunch.  Thus  much  of  Mr.  Wolf's  fundamental  experiments  and  reafons 

concerning  the  increafe  of  corn.  _  _  .  r  f 

As  to  the  ufe  and  benefit  of  this  new  difeovery  in  agriculture,  Mr.  Wolf  ufe  *nd  benertt 
demonftrates,  that  a  field  might  be  made  100  times  more  fruitful  than  it  of  rf»*.  »•-'  u.i- 
commonly  is,  when  (1.)  the  feed  is  iown  above  an  inch  deep  m  the 
giound,  whereby  two  knots  of  the  main  ftalks  would  remain  in  the  eait.i. 

(2.)  When  the  grains  are  fown  at  lealt  three  inches  one  from  the  other,  fo 
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that  the  fide-ftalks  may  have  room  to  fpread,  and  not  want  fufficient 
nourifhment,  without  which  the  feed  would  be  liable  to  the  danger  of 
being  ipoil’d  or  loft.  He  believes  there  are  many,  who  wifh  to  fee  this 
put  in  praótice  *,  but  as  it  is  impracticable  to  do  it  by  the  ufual  method, 
he  hopes,  that  fuch  as  are  experienced  in  agriculture,  and  have  a  genius, 
pin’d  to  fome  praótice  in  mechanicks,  will  find  out  a  method  to  accom- 
plifh  it  *,  as  in  the  mean  time  he  himfelf  did  not  doubt  of  difeovering,  at 
iome  leifure  hours,  fomething  to  anfwer  this  purpofe. 

Laftly,  Mr.  Wolf  fhews,  that  his  new  difeovery  may  prove  of  general 
life  in  the  explanation  of  natural  philofophy :  Pie  obferves,  that  lince  he 
difeover’d,  that  in  each  knot,  where  there  is  a  leaf,  there  is  alfo  a  fprout 
with  its  root,  he  had  different  conceptions  of  feveral  things,  to  what  he 
had  had  before  ;  and  that  in  all  the  vegetables,  where  a  leaf  fprouts,  there 
will  be  found  an  eye,  which  can  ftrike  root  and  flioot  forth,  if  the  ftalk 
as  well  as  the  root  touches  the  ground.  This  he  has  experienced  in  feveral 
vegetables,  infomuch  that,  by  the  help  of  the  microfcope,  he  difeover’d  in 
every  eye  a  root,  by  which  it  drew  nourifhment  to  itfelf,  and  therefore,  if 
the  eye  or  knot  is  to  fhoot  forth,  its  root  muft  remain  unhurt  •,  which 
oblervations  were  never  made  by  either  Malpighius  or  Grew ,  in  their  Ana¬ 
tomy  of  plants. 

Hence  Mr.  Wolf  learn’d  the  proper  circumftances  in  planting  lemons, 
vines,  carnations,  &c.  where  the  roots  of  the  eyes  flioot  forth  in  the 
ground,  in  order  to  convey  the  more  nourifhment  to  the  eye,  that  the 
miniature  in  the  bud,  may  be  able  to  grow  •,  however,  this  cannot 
happen,  where  the  knots  are  hardened,  or  where  the  root  is  obftrudted 
from  making  its  way,  but  only  to  fuch  as  are  green  andfoft:  This  has 
been  already  obferv’d  in  the  knots  of  corn,  which  burft  at  the  fhooting 
forth  of  the  root :  Plence  Mr.  Wolf  modeftly  contradidls  what  has  been 
advanc’d,  that  all  vegetables  were  not  fit  to  be  propagated  by  plant¬ 
ing.  He  believes,  that,  according  to  the  notion  of  Agricola,  nature  forms 
the  root  from  the  united  juices,  at  the  incifion,  but  that  fuch  roots  can 
be  only  the  roots  of  the  eyes,  fince  nothing  organical  can  be  produced 
from  an  inorganical  matter  j  and  in  this  manner  we  are  to  account  for  the 
thriving  of  replanted  twigs,  which  have  a  foft  bark,  and  will  not  eafily 
decay,  of  which  the  rofemary  is  a  plain  inftance.  On  this  occafion  Mr. 
Wolf  infpeóted  the  feed,  and  perceived  that  the  fame,  as  generally  known, 
confifts  of  the  matrix,  which  ferves  for  the  firft  nourifhment,  and  of  the 
bud  ;  this  bud  has  a  fmall  root,  two  heart  leaves,  and  one  eye,  from  which 
he  firft  difeover’d  the  root ;  that  part  of  the  bud,  which  is  lodg’d  between 
the  heart-leaves,  contains  not  the  whole  tree,  but  only  one  fingle  eye, 
fince  fo  much  is  reprefented  in  fmall,  as  what  can  grow  from  one  eye. 
The  heart-leaves  ferv’d  to  bring  the  eye  to  maturity,  and  to  flioot 
forth.  Having  at  laft  given  his  reafons,  which  induc’d  him  to  take  the 
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within  the  tree  hidden  part  of  the  eye  for  a  root;  he  explains,  how  from  a 
kernel  a  tree  is  produced ;  .namely,  by  the  enlargement  of  a  bud  in  the 
feed  •,  alfo,  how  out  of  one  leaf-eye  is  produced  a  tree,  which  is  hid  in  the 
marrow  of  the  knot  the  leaf  proceeds  from  ;  namely,  in  the  fame  way  as 
in  the  feed :  Alfo,  how  out  of  the  roots  there  fpring  forth  fide-fhoots, 
becaufe  the  roots  are  furnifh’d  with  marrow,  and  the  marrow  with  eyes : 

Laftly,  how  the  bark  fhoots  forth  branches,  becaufe  thro’  magnifying 
glaffes  it  has  been  obferv’d,  that  the  infide  of  old  barks  contains  a  great 
deal  of  matter,  that  has  an  affinity  with  marrow  ;  hence  it  is  poffible,  that 
a  tree  depriv’d  of  its  marrow,  may  fprout  out  branches  ftom  the  bark. 

Since  then  this  new  difcovery  of  the  increafe  of  corn,  giveth  fo  much  light 
to  the  growth  of  trees  and  plants,  Mr.  Wolf  has  promis’d  to  negleót  no 
opportunity  of  purfuing  this  enquiry  ;  and  for  our  part,  we  fhall  not  be 
remifs  in  giving  what  account  we  can,  of  the  difcoveries,  made  in  agricul¬ 
ture,  by  other  gentlemen  here  in  Silefia. 


A  fpurious  periodical  Diabetes;  by  T.  Bartholin.  Taken  from 
the  Adta  HafFn.  Anno  1671,  1672.  p.  19. 

Trarflated  from  the  Latin. 

ALL  the  phyficians  in  Copenhagen  were  call’d  to  a  confutation,  on 
the  cafe  of  Mr.  Bullich ,  a  Member  of  the  Royal  Council,  and 
Prefident  of  the  City  ;  who,  after  a  chronical  Diabetes ,  fell  into  a 
Diarrhea,  which  funk  his  ftrength,  and  at  length  carry’d  this  elderly 
gentleman  off,  in  fpite  of  the  exhibition  of  the  molt  experienc’d  remedies. 
For  fome  years  before  this,  he  labour’d  under  an  extraordinary,  and 
monthly  profufion  of  urine,  with  pain,  which  was  preceded  by  nephritic 
torments,  and  about  the  full-moon  he  difcharg’d  24pounds  of  urine,  tho’ he 
had  not  drank  one  pound  of  liquid  :  Neverthelefs,  this  was  attended  with  no 
vifible  emaciation  of  the  body,  as  he  continu’d  of  a  vegete  and  plump  habit 
to  the  day  of  his  death.  In  the  palling  of  this  urine,  he  was  fenfible  of 
an  augmentation  of  pain,  if  the  fire  in  his  chamber  was  larger  than  ordi¬ 
nary.  He  difcharg’d  gravel  alfo  by  ftool,  that  was  vifible  upon  his  linnen 
alter  this  copious  difcharge,  which  induc’d  us  to  conclude,  that  his  blood 
was  overftock’d  with  tartarous  particles.  I  advis’d  chalybeated  milk  for 
his  Diabete r,  which  is  recommended  by  Augenius.  Another  preferr’d  that 
in  which  heated  gold  had  been  quench’d.  The  cure  had  been  alfo  at¬ 
tempted  by  tranfplantation,  but  without  effect. 
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Obfervations  on  the  Matrix,  or  Womb  of  Amber,  faken  from 
the  Breflaw  Colletftion,  July  1718,  p.  1397* 

T ranfiated  from  the  High-Dutch. 

Whether  amher  T  has  been  long  and  warmly  debated,  whether  Amber  be  a  mineral  or 
vfi;e  tabic 'pro.  01  I  vegetable  production.  The  ancient  Greeks,  Latins  and  Arabs, 
au'tiion.  we]j  as  Qlcius ,  Ruens ,  S caliger,  Baccius,  Servius,  Hermolaus,  Barba¬ 

rus,  and  many  more,  fuppofe  it  a  gum,  iffuing  from  trees ;  their  arguments 
are'  ftritftly  examin’d,  and  fully  reprefented  from  antiquity  by  Andr.^ 
Libavius.  Others  on  the  contrary,  range  it  in  the  clafs  of  minerals,  tho’ 
in  this  they  differ;  for Pytheas,  Ttmtiis,  Lheophraflus,  Xenocrates,  Hector, 
Boethius,  fheophrafitts  Paracelfus  :  and  fome  others,  afcribe  the  birth  of  it 
to  the  fea  ;  while  many  others,  as,  Agricola,  Hef  us,  Mathiolus,  Jordanus, 
Aurifaber,  Willichius ,  Goebelius,  Cordus,  Fuchfius,  Libavius,  Kircherus , 
Hartmamus,  and  indeed  the  greater  number  agree,  that  it  is  a  foffile,  and 
the  fruit  of  bitumen,  which  opinion  is  maintain’d  and  defended  from  many 
arguments  by  Libavius :  And  this  appears  the  more  reafonable,  fince  in 
molt  places  where  amber  is  dug,  there  is  generally  found  bitumen,  petro¬ 
leum-,  &c.  and  again,  where  bitumen  and  petroleum  are  found,  they  are 
frequently  accompany ’d  with  Amber.  The  obfervations  of  Sylvius  Bacconi 
on  this  head,  deferve  to  be  well  confider’d  ;  he  fays,  4  that  here  and  there 
4  in  Italy,  the  petroleum  is  found  in  plenty,  and  alfo  fuccinum  •,  and  that, 

4  particularly,  on  the  ftrands  near  Agrigento ,  Catanea,  Leocata,  &c.  In 
4  Sicily,  there  is  found  amber,  and  likewife  much  petroleum,  even  in  open 
4  fprin^s,  when  yet  in  all  thole  Diftridts,  there  are  found  no  firs,  nor  any 
4  other  refmous  trees :  And  wherever  Amber  is  found,  he  makes  no  doubt 
4  but,  upon  further  digging, we  fhall  difeover  bitumen ,  fea-coal,  naphta,  &c.’ 
This  folfile  Amber  has  been  obferv’d  in  Bohemia  by  Balbin  \  (a)  in  Mora¬ 
via  by  Hertodt  •,  (b)  in  the  March  and  Saxony,  particularly  at  Wittenberg , 
by  the  authors  of  the  Mi  feel  Curfc )  and  in  many  other  diftrids  by  Hart¬ 
man  (d).  That  Silefta  is  ftored  with  it,  appears  from  the  pieces  of  Amber 
frequently  found,  efpecially  on  the  Venus  mount  near  Riemherg ,  and  other 
places.  On  the  Kintzel-hill,  there  was  difeover’d  a  tew  years  ago,  a  mat¬ 
ter,  in  colour,  not  unlike  polilh’d  horn,  encompafs’d  with  a  cruft  of  a 
cinnamon  colour,  both  of  which,  being  flung  on  live  coals,  diftufed  a  fmell 
not  to  be  diftinguifh’d  from  that  of  Amber. 

The  soteri  The  moft  compleat  and  valuable  magazines  of  Amber,  are  found  in  feveral 
£rfa ÏÏÏLam'  parts  of  Prußia,  particularly  in  Samland,  where  it  is  fifli’d  up  in  ftormy 
T“  U'  weather  with  nets.  The  coaft  is  ranged  along  with  fteep  hills,  out  of 
which  now,  but  not  in  ancient  times,  the  amber  is  dug  in  full  perfection, 

tho’ 

(a)  Mifc.  Regn.  Boh.  Dec.  1. 1.  i.  c.  50.  p.  1 1  5.  (b)  Tartaro-Mafl.  P.  I.  c.  5.  P-  3°* 

(c)  Mile.  Nat.  Cur.  Dec.  I.  An.  IX.  &  X.  p.  102.  &  223.  (d)  Hartman  de  Succino,  c..  i.&c. 
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tho5  with  confiderable  danger  to  the  workmen,  as  thofe  hills,  conflftihg 
meeriy  of  fand,  are  very  liable  to  fall  in  when  undermined.  The  Amber 
veins  are  of  three  different  forts,  the  one  confifts  of  a  blueifh  clay  ;  the 
lecond  or  land,  anu.  tne  third  apparently  of  wood :  The  laft  delerves  well 
to  be  confider’d,  as  not  having  the  nature  of  a  vegetable  wood,  but  that 
of  a  follile  bitumen ,  being  turfy  withal,  and  which,  when  fet  on  fire,  will 
not  only  lmeh  of  lalt-peter,  vitriol  and  bnmlfone,  but  hkewiie  of  an  agree¬ 
able  gum  or  rofin,  of  ali  which  however,  the  brimflone  is  prevalent*,  for 
thefe  wood-veins  are  throughout  garnilh’d  and  blended  with  green  tranf- 
parent  vitriol ;  the  wood  itfelf  is  of  a  dark  brown  colour,  and,  in  other 
refpedls,  much  refembles  common  wood,  as  well  the  grain  as  knobs,  ex¬ 
cept  that  it  is  more  brittle  :  It  is  of  a  vitriolic  tafle,  acid  and  aflringent*, 
being  once  let  a  fire,  it  will  melt  and  confume,  leaving  behind  it  a  reddifli 
powder  or  calx,  which  makes  a  bright  brick-red  colour ;  it  has  no  tafle, 
except  that  it  is  flill  lomewhat  aflringent :  This  wood  is  of  a  bituminous 
or  a  turfy  nature,  and  Hen  tman  lays,  that  the  foil  in  Prujfia  is  very  bitu¬ 
minous  .  This  bitumen  is  of  various  forts,  but  for  the  generality  it  is  either 
hard  or  fluid  :  Fiom  the  latter  Hartman  derives  the  origin  of  the  Succinum , 
and  with  Bo c cone  takes  it  to  be  nothing  elfe  than  a petroleum,  condens’d  and 
indurated  by  fea-water,  which,  in  its  fluid  confiltence  thro’  the  fubterra- 
neous  veins,  runs  into  the  Tea,  and  is  by  the  fea-lalt  comping’d  into  hard 
pieces,  tho  it  cannot  be  denied,  that  between  the  follile  Amber,  and  the 
marine  or  fea-amber,  there  is  fome  difference.  Hellwing ,  concerning  the  miwing\  enqm- 
matrice  Jucciui  bituminoja 5  writes  thusi  *  When  I  vilited  the  promontories  r^.*nto^t^enaturc 
6  of  the  Baltic  ocean,  in  order  to  fearch  as  well  for  fea-plants  as  foffils,  I üt  am 
4  enter’d  the  mines,  where  amber  was  dug,  on  purpofe  to  fee  whether  I 
4  might  arrive  at  a  more  intimate  knowledge  of  its  nature,  and  the  genera- 
4  tion  of  it  *,  and  I  found  that  it  lay  in  certain  flrata  ;  firll  there  is^n  the 
4  iurface  a  yellow  ftratum ,  in  the  broken  fides  of  the  mountains,  next  the 
4  fea-fhore,  extended  lengthwife,  confifting  of  fmail  flints,  and  about  an 
4  inch  thick :  Under  this  is  a  fecond  ftratum  externally  black,  and  of  a  turfy 
4  fubftance,  which  abounds  with  a  follile  bituminous  wood,  to  which  vitriol 
4  either  adheres,  or  is  contain’d  in  it,  and  is  often  obferv’d  to  fpring  or 
4  flower  out  of  it,  fo  that  pieces  of  the  purell  vitriol  are  fometimes  obtam’d 
4  from  it.  Thefe  ftrata  are  alfo  furnifh’d  with  nitrous  and  fulphureous 
4  particles,  which  are  likewile  fcatter’d  over  this  bituminous  wood,  as  is 
4  evident  not  only  from  its  colour,  talie  and  fmell,  but  from  its  fudden 
4  inflammability,  and  evaporation  by  fire.  JTis  obfervable,  that  the  ftrata 
4  wherein  amber  is  found,  are  blended  more  or  lefs  with  a  gravelly  matter, 

4  fo  that  a  lump  of  it  which  may  be  found  in  the  turfy  ftratum ,  and  gene- 
4  ïaily  near  this  bituminous  wood,  as  its  matrix,  is  always  involv’d  in 
4  gravel,  and  a  bituminous  earth,  and  is  fo  very  moift  and  friable  before 
4  it  hardens  in  the  air,  that  it  mult  be  tenderly  handled.  In  lhort?  where- 
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<  ever  amber  is  found,  this  foffile  wood,  and  bituminous  earth',  a  gravelly 
c  matter,  vitriol,  nitre  and  fulphur,  aie  found  ailo.  But  ;heie  I  mult  be 
c  underftood  to  fpeak  of  the  fofiile  amber,  fuch  as  is  taken  from  the  moun- 
t  tains  adjoining  to  the  Baltic  fea  :  For  that  which  is  found  on  the  beach, 
t  being  thrown  up  by  the  waves,  and  harden’d  in  the  ocean,  is_ generally 
c  involv’d  in  fea  weed,  and  is  never  accompany ’d  with  the  bituminous 
c  wood,  or  any  other  appendage  :  So  that  it  may  be  readily  cofledted  from 
*  this  enquiry,  that  the  matter  of  amber  feems  to  be  contain’d  in  a  bitu- 
c  minous  wood,  which  has  been  bury’d,  as  it  were,  in  thefe  mountains 
4  by  the  flood,  or  fome  fubfequent  inundation,  and  which,  in  progrefs  of 
c  time,  became  impregnated  with  this  Prujjian  bitumen.  This  may  give 
t  fome  hint  to  the  curious,  how  flies,  and  iuch  other  bodies  come  to  be 
4  involv’d  in  amber,  especially  as  the  like  infedts  are  frequently  obferv’d  in 
t  thefe  ft  rat  a.  I  alfo  faw  a  piece  of  jet  of  the  flze  of  a  fill,  taken  from  the 

6  fame  veins.*  .  . 

All  this  confirms  what  Mr  .Hartman  has  propofed  in  his  Hiftoria  Sue  am ^ 

concerning  the  origin  and  growth  of  amber. 


A  cheap  and  new  Hygrofcops  ;  by  M.  D.  Johrenius.  Taken  from 

the  Adta  Berolinenfia . 

Tranflqted from  the  Latin. 

YOU  will  poffibly  be  furpriz’d  when  I  communicate  my  new  Hygro- 
fcope  to  you,  as  the  cheapnefs  and  fimplicity  of  it  may  render  it 
liable  to  contempt  at  firfl  ;  but  you  will  not  wonder  at  my  com¬ 
mending  a  thing  fo  feemingly  trivial,  when  you  are  acquainted  with  its  ad¬ 
mirable  ufe  and  properties.  ’Tis,  in  fhort,  the  feed  of  Geranium  or  Cranef- 
bill,  of  which  plant  there  are  reckoned  above  fourfeore  fpecies,  which  all 
agree  in  this  point,  that  they  have  a  rofaceous  flower,  whofe  piftill  ends  in 
a  crooked  or  beak-formed  feed-veffel,  divided  lengthways  into  five _ creates, 
to  which  as  many  capful ie  adhaere,  terminating  in  a  long  tail  •,  which  cap- 
ful<e,  being  feparated  by  maturity  from  the  ftile  or  column  to  which  they 
adhered,  are  wreathed,  or  fpiral,  from  the  bafts  to  the  point.  They  gene¬ 
rally  contain  an  oblong  feed.  See  Tournefori* s  botanical  inftitutions, 
p.  266.  But  all  the  fpecies  of  Geranium  are  not  fo  proper  to  conftrud  a 
hygrofeope,  tho’  all  their  capfuU  are  more  or  lefs  affedted  by  humidity. 
For  in  fome  of  the  kinds  they  are  only  fimply  curv’d  from  the  bafts  to  the 
point,  as  in  the  9th  figure  of  Plate  I.  which  are  ufelefs  for  the  purpofe: 
but  others  are  fo  difpofed,  that  when  they  are  ripe,  they  are  wreath’d  and 
controverted  fpirally,  as  we  fee  in  the  fecond  figure,  and  thofe  are  to  be 
preferved  for  hygrofeopes :  tho’  even  of  thofe,  fome  ought  to  be  preferr  d 
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and  feledled.  The  feeds  of  the  lefier  and  trailing  Geranium ,  with  a  hem¬ 
lock  leaf,  {fez  Cafper  Bauhin,  Pin  p.319.)  difcover  the  quickeft  fenfation 
of  any  alterations  in  the  air  ;  but  they  are  too  fmall  and  (lender,  to  have 
their  wreathings  or  volutions  very  eafily  difcovered  by  the  eye.  The 
broad-leaved  geranium  of  Cafpar  Bauhin  Pin ,  p.  319.  has  large  well-form  *d 
capfula  or  Beaks,  above  a  fpan  long,  diftinguifhed  with  remarkable  volu 
tions  •,  but  from  their  fize  and  groffnefs,  their  fenfation  is  more  obtufe  than 
we  could  wiffi :  we  fhould  therefore  prefer  feeds  of  a  middle  fize,  provided 
with  beaks  or  points,  fuch  as  are  produced  by  the  musked  hemlock-leaved 
cranefbill  of  Cafpar  Bauhin  Pin,  p.  319.  which  Remb. Dodenaus  Pemptad,  p.  63 
calls  the  lupine  or  trailing  Geranium  •,  and  Lobelius ,  in  his  hiftory  of  remarka¬ 
ble  plants,  p.  376,  calls  the  myrrhida  of  Pliny ,  and  the  cranefbill  or  mußed 
needle. 

It  is  a  fair  Plant,  faftened  by  a  fmall  root,  having  purplifh  hairy  ftalks,  The  Geranium 
and  trailing  on  the  ground,  with  many  leaves  on  one  ffaik,  difpofed  ondefctlbtd- 
each  fide,  after  the  manner  of  tan  fey ,  thin,  very  much  indented,  fome- 
what  hairy,  which  are  fpread  on  the  ground,  without  their  ftalks,  and 
fmell  of  mufk,  efpecially  if  bruiled  between  the  fingers.  There  generally 
appear  fix  or  feven  flowers  about  the  top,  on  a  long  ftalk,  being  fmall, with 
fine  leaves,  either  white  or  inclining  to  red,  which  are  fucceeded  in  their 
feafon,  by  crooked  or  beak-form’d  feed-vefiels,  of  two  or  three  Inches  in 
length,  brown,  and  rough  or  hairy.  It  is  cultivated  in  Gardens. 

To  obtain  then  a  very  exquifite  Hygrofcope,  you  are  only  to  graduate,  The  manner  of 
as  you  pleafe,  a  fmall  circle  made  of  any  convenient  matter,  or  rather  a  Hygr,»fópe.this 
convex  body  which  is  better,  and  fix  within  it  a  fingle  capfula  or  feed-cafe 
of  our  Geranium.  A  convex  body  is  preferable,  becaufe  the  beak  of  the 
feed-bag  being  extended  from  much  humidity,  does  not  continue  parallel 
to  the  horizon,  but  as  it  flops  might  touch  a  plain  furface,  and  be  inter¬ 
rupted  in  its  motion.  This  being  done,  you  will  obferve  this  exquifite 
Hygrofcope  to  wheel  about  fo  readily,  with  an  augmentation  of  drought, 
as  to  effedt  nine  or  ten  volutions,  and  to  revolve  and  run  back  again 
fo  fenfibly,  at  an  increafe  of  the  moifture,  that  upon  the  affufion  of  a  drop 
of  water  it  will  fcarcely  retain  a  volution  or  two.  But  no  degree  of  dry- 
nefs  will  ever  contradi  it  fo  far,  as  to  make  the  extremity  or  beak  wreathed 
like  its  lower  part,  which  beak  being  always  fomewhat  extended,  performs 
the  office  of  an  index  :  fo  that  the  number  of  the  wreaths,  or  fpiral  lines, 
in  the  lower  part  of  the  capfula  or  feed-cafe,  will  difcover  how  many  en¬ 
tire  circles  the  Index  has  made:  as  the  index  will  alfo  demonllrate  that 
part  of  the  graduated  circle,  which  it  has  attained  in  its  laft  motion.  If, 
therefore,  you  will  divide  the  circle  into  24  degrees,  and  the  hygrofcope 
recover  only  fix  wreaths  or  volutions,  you  will  clearly  perceive  144  de¬ 
grees  of  humidity.  It  is  in  fadl  fo  exquifttely  fenfible,  that  the  index  may 
be  obferved  in  continual  motion,  one  while  going  round,  and  again 

revolving. 
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revolving,  according  to  the  a£Hon  of  the  clouds  in  the  atmofphere,  as  the 
obfcurity  of  the  fun  from  an  interpofmg  one,  immediately  produces  a  re¬ 
volution  of  the  feed.  Thus  even  the  wind  might  be  examined,  whether 
it  was  introduélive  of  moifture,  and  of  what  degree,  hoi  as  theHygro« 
fcope  has  not  an  artificial  Index ,  there  is  no  danger  of  its  being  blown 
down,  and  its  furface  is  too  minute  to  be  torn,  or  to  be  difturbed  in  its 
motion,  by  the  moll  violent  wind :  but  it  rather  fometimes,  againff  the 
courfe  of  it,  contradis  or  unfolds  itfelf.  A  gentle  breathing  of  the  mouth 
affedbs  the  Hygrofcope  fome  degrees,  and  the  different  temperament  of 
chambers  may  be  evidently  afcertained  by  its  motion  ;  nay,  which  entirely 
elucidates  its  acute  fenfation,  the  very  vapours  tranfpiring  from  a  human 
body  are  fufficient  to  affedl  it,  if  the  Index  be  apply  d  near  enough  :  fiom 
which  the  juft  preference  of  this  Hygrofcope  to  all  former  ones  is  felf  ma- 
nifeft.  And  if  we  regard  its  fimplicity,  ’tis  impoffible  to  think  of  any 
apparatus  fo plain  and  eafily  attainable,  as  the  herb,  producing  this  feed,  is  of 
no  difficult  culture,  but,  when  once  planted,  continues  fpontaneoufly  from 
deciduous  feeds.  It  has  the  farther  advantage  of  being  portable,  without 
which  quality,  one  of  the  greateft  and  molt  general  ufes  of  a  Hygrofcope, 
which  is  to  afcertain  the  temperament  of  different  places,  muff  be  wanting. 
The  rays  of  the  fun  do  it  no  injury,  nor  have  we  any  occafion  to  preferve 
it  very  curioufiy  from  duff,  ftraws  or  the  like,  fmce  it  may  be  lecurely 
expofed  to  the  open  air.  Befides,  we  are  not  troubled  with  the  laborious 
conftruólions  we  fee  in  other  Hygrofcopes,  to  determine  how  many  circles 
they  have  accomplifhed  in  their  motion  •,  but  as  the  fpires  it  affeóts,  may 
be  always  reckoned,  our  information  is  continual,  and  without  defect, 
fome  Yet,  to  difiemble  nothing,  I  muff  acknowledge,  that  the  perfection  of 
our  machine  is  impaired  by  its  fmall  durability,  fince  it  feldom  lafts  more 
than  one,  or  at  the  moft  two  years.  And  yet  this  defect  is  common  to 
other  Hygrofcopes,  which  in  a  little  time  loofe  the  faculty  of  difcovering 
the  drynefs  or  humidity  of  the  air.  If,  therefore,  one  or  two  of  the  for¬ 
mer  Hygrofcopes  be  preferable  to  this  for  duration,  that  difference  is  ra¬ 
ther  inconfiderable  than  much  ;  efpecially  when  we  ccnfider,  that  we  have 
annually  a  fufficient  quantity  of  thefe  feeds,  and  there  is  but  little  difficulty 
in  fixing  a  freffi  one  in  the  place  of  the  other.  I  would  advife  you  how¬ 
ever,  for  the  longer  prefervation  of  the  feeds  you  fhall  feleét,  to  keep 
them  in  a  cellar  or  fome  moift  place.  It  muff  be  allowed  too,  that  we 
can  fay  but  little  of  the  ftrength  of  our  machine,  fince  it  cannot  fuftain  the 
leaft  coliifion  with  a  hard  body,  but  is  immediately  deftroyed  by  it.  There¬ 
fore,  if  a  Phyfician  or  any  other  curious  perfon,  ffiould  incline  to  carry  one 
in  his  pocket,  let  him  provide  a  cafe  like  a  watch-cafe,  whofe  bottom 
may  be  diftinguifhed  into  degrees/,  it  may  be  defended  a-top  with  a  glafs, 
as  that  is,  but  the  rim  ffiould  be  artificially  perforated,  that  there  may  be 
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a  Free  afflux  of  air.  And  this  method  will  fufficiently  guard  againft  the 

(lender  texture  of  it. 

A  third,  and  the  lad  obje&ion  I  know  of,  may  arife  from  thofe  who  are 
dim  thro*  age,  or  whole  eyes  are  fo  conformed,  as  to  difeem  fmall  objects, 
not  without  fome  trouble,  and  by  the  mediation  of  fpe&acles.  For  the 
benefit  of  fuch  I  have  drawn  the  figure  of  a  Hygrofcope,  which  may  ferve 
as  a  model,  a'nd  by  which  means  an  optic  lens  may  be  commodioufiy  ap- 
ply’d,  to  afiift  the  fight.  Thus  in  fig.  12.  you  may  fee  a  reprefentation  of 
a  hexagonal  body,  with  a  furface  fomewhat  convex,  on  which  a  graduated 
circle  is  deferibed.,  containing  in  the  centre  a  feed-veffel  of  the  Geranium. 
At  the  corners  of  the  hexagon ,  pillars  are  ere&ed,  which  fupport  its  top : 
two  of  them  have  grooves,  that  the  board  inferred  between  them  may  be 
raifed  or  depreffed,  for  the  convenience  of  fight,  and  as  other  occafions 
may  require.  This  board  has  a  hole,  covered  with  an  optic  lens. ,  of  a 
convenient  convexity,  by  the  help  of  which  the  fpiral  lines  or  volutions 
may  be  eafily  reckoned.  See  fig.  9,  10,  1 1,  and  12. 


The  great  increafe  of  /^Norway  Pea.  From  T.  Bartholin.  A<5L 

Hafn.  p.  66. 

Pranßated  from  the  Latin. 

TH  E  extraordinary  fecundity  of  the  little  foil  among  the  rocks  in 
the  northern  countries,  afiifted  by  the  climate,  is  manifeft,  to  the 
great  fatisfaófion  of  the  hufbandmen.  In  the  ides  of  Feroe  one  grain 
of  barley  produces  fifty  (talks  and  ears,  full,  and  of  a  plump  grain,  nature 
making  amends  for  the  icarcity  of  foil,  by  its  exuberant  produce.  The 
thing  is  fact,  I  have  feen  and  experienced  it.  I  fhail  inftance  the  Norway 
pea  as  a  proof  of  it.  A  fmall  pea,  called  the  pea  of  grace ,  which  was  im¬ 
ported  into  Europe  from  America ,  is  affirmed  to  produce  near  a  hundred 
fold.  But  we  have  it  attefted  by  Simon  Paulus  a  perfon  of  noted  reputa¬ 
tion  and  experience,  in  his  Botanies,  that  in  the  garden  of  the  noble  Klin- 
genherg ,  near  Hamburg ,  one  of  thefe  peas  was  productive  of  three  hundred 
and  twenty-four.  This  induced  Mr.  Jac.  Joach  Kirfebokmt  paftor  of  Seg¬ 
ne  da  hi  in  Norway ,  to  procure  fome  of  thefe  peas  from  Holland ,  each  of 
which  produced,  together,  fix  hundred  and  ten,  as  he  inform’d- his  father 
in  a  letter  of  June  2.  1672.  The  reafon  of  fecundity  in  thefe  places  is 
probably  owing  to  the  great  quantity  of  fnow  with  which  the  earth  is  im¬ 
pregnated,  and  to  the  rays  of  the  lun  which  may  be  collected  with  parti¬ 
cular  force  and  aófion  among  the  rocks.  And  though  the  foil  has  little 
depth  above  the  rocks,  yet  it  appears  fufficient  for  the  reception  and  in¬ 
creafe  of  the  grain  j  for  as  Theophrafius  fays,  in  his  firft  book  of  planting, 

chap. 
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chap.  XXII.  ‘  Corn  indeed  emits  many  roots  of  fibres,  but  they  are  fu- 
‘  perficial,  rather  than  deep  and  perpendicular/ 


A  dijfertation  on  the  Anodyne  Sulphur  of  Vitriol.  By  Dr.  Godfrey 
Roater.  Pnblißoed  at  Leipfic.  Ann.  1723. 

‘Tranßated  from  the  High-Dutch. 


INTRODUCTION. 


NeceflVy  means 

for  improving 
Chymiftry, 


IF  there  be  any  one  thing,  which  is  highly  neceffary  for  the  farther  im¬ 
proving  and  promoting  the  art  of  chymifty,  it  is  certainly,  the  accu¬ 
rately  weighing,  and  circumfpeótly  imitating  the  difcoveries,  which 
thofe,  who  have  gone  before  us,  have  made  in  the  art :  For,  the  bounds 
of  this  noble  fcience  being  fo  extenfive  and  wide,  it  is  fcarce  polllble  for 
any  perfon  in  his  own  experience  and  obfervation  to  examine  every  thing 
by  himfelf.  Whence  it  is  of  no  fmall  help  in  our  inquiries  to  adapt  the 
care  and  application  of  others  upon  the  fame  fubjeCt :  and  for  this  end  it 
were  to  be  wilhed,  that  the  elder  writers,  in  communicating  their  difco¬ 
veries  to  pofterity,  had  thought  fit  to  ufe  a  greater  degree  of  plainnefs 
and  opennefs,  than  they  are  generally  found  to  have  done  :  but  in  regard, 
they  pretended  fuch  a  procedure  not  allowable,  or  rather,  not  falling  in 
with  their  inclination,  they  have  fcarce  left  us  any  thing  more  than  the 
bare  names  of  their  difcoveries :  and  yet  even  thefe  fhould  not  be  entirely 
negledted,  in  regard  the  title  of  the  difcovery  does  fometimes  contain 
more  under  it,  than  the  difcovery  itfelf :  and  certainly  might  help  to 
throw  a  greater  degree  of  light  on  the  art  ;  but  for  jealoufy  and  a  fond 
defire  in  the  moderns  of  rivalling  the  ancients  ;  as  that  fome?  difcouraged 
by  the  tedioufnefs  of  procefTes,  have  negleCted  or  overlooked  circum- 
Itances,  that  were  notwithstanding  to  be  regarded,  as  the  authors  them- 
felves  have  hinted;  and  rather  taking  into  confideration  the  colour,  tafte, 
or  fome  other  trifling  circumftances  only,  it  has  generally  happened,  that 
they  have  embraced  the  fhadow  inftead  of  the  fubftance.  Others,  not  to 
appear  ignorant  of  any  one  thing,  obtrude  upon  us,  with  great  care,  the 
fictions,  inftead  of  the  real  productions,  handed  down  from  venerable 
antiquity  :  whereby  it  might  neceflarily  happen,  that  the  promifed  and 
wifhed  for  effeCt  coming  to  fail,  there  unavoidably  a  doubt  arifes ;  whe¬ 
ther  the  ancient  chymifts  have  not  fometimes  publifhed  falfhoods  for 
truths,  or  bare  empty  fpeculations,  inftead  of  genuine  and  certain  ex¬ 
periments  :  or  whether,  their  fucceffors  have  faithfully  trod  in  their  fteps, 
pr  rather,  over-eager  in  fhortning  the  road,  have  fwerved  into  the  by-paths 
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of  error  ;  as  Stahl  in  his  Zymotechny  or  art  of  fermentation,  not  without 
reafon,  fufpe&s,  when  he  fpeaks  to  this  purpofe :  ‘  We,  fays  he,  are 
6  hindred  in  our  moftfuccefsfulprogrefs  in  chymiftry  thro’ our  impatience; 

4  not  being  able  to  bear  the  tedioufnefs  of  a  long  digeftion,  a  long  tritu- 
<■  ration,  a  repeated  cohobation,  repeated  imbibition,  and  a  (till  oftener 
c  repeated  deliquation,  or  running  per  deliquium  in  a  moift  air.’  And  to 
our  purpofe,  the  name  of  an  anodyne  fulphur  of  vitriol ,  was  a  thing  in 
great  repute  amongft  the  elder  chymifts,  particularly  Paracelfus ;  but 
amongft  the  moderns,  fcarce  any  thing  to  be  found,  deferving  the  com¬ 
mendations  given  this  Sulphur  by  that  author :  fo  that  many  have  ranged 
it  amongft  the  dreams  and  chimeras  of  chymifts.  We  have  therefore 
thought  it  of  fervice,  to  examine,  whether  fuch  an  anodyne  Sulphur  be 
procurable  from  vitriol ;  by  what  method  it  may  be  procured,  and  what' 
the  virtues  that  are  to  be  expe&ed  from  it. 

CHAP.  I. 

Whether  there  really  he  an  anodyne  Sulphur  in  vitriol  ? 

^HTHIS  query  might  feem  unneceffary  and  fuperfluous,  fo  were  but 
the  regard  paid  to  the  authority  of  others  fufficient  to  eftablilh 
the  truth  of  any  propofition.  For,  we  might  here  bring  in  the  teftimony 
of  Paracelfus  (#),  the  grand  monarch  in  chymiftry,  as  he  is  pleafed  to  {file 
himfelf ;  who  not  only  exprefly  maintains  the  exiftence  of  fuch  a  Sulphur 
in  vitriol,  but  extols  its  virtue  in  a  very  high  degree.  As  this  is  the  prin¬ 
cipal  paffage,  and  the  very  firft  that  makes  mention  of  this  matter,  it 
deferves  to  be  here  alledged,  tho5  fomewhat  with  the  longeft;  it  runs  thus: 

4  Now  know,  from  the  embryonated  Sulphur  in  vitriol  and  the  like, what 
4  fpecies  of  vitriol  there  be ;  as  the  falts,  that  give  a  highly  furprifing  Sul- 
4  phur,  if  the  animated  bodies  are  feparated  from  the  embryonated  ones, 

6  as  from  fait,  fal-gem,  the  feveraf  fpecies  of  alum,  from  vitriol,  &c. 

4  But  now  I  fhall  give  you  a  fliort  rule  in  general ;  viz.  That  all  Sulphurs 
4  from  vitriolated  falts,  are  narcotic,  anodyne,  and  leporiferous ;  yet  fo 
4  mild  as  to  go  off  without  producing  any  of  the  bad  effects  of  opiates  from 
4  poppies,  mandrakes,  henbane  :  and  know  of  this  fulphur,  that  amongft  all 
4  thole  from  vitriol,  it  is  in  itfelf  fix’d.*  We  might  here  alfo  advance 
the  teftimony  of  Sylvius  ( h )  in  his  praxis,  who  thus  fpeaks  of  the  matter  : 

‘  what  feveral  people  relate  about  the  anodyne,  or  rather  alleviating 
4  fulphur  of  vitriol,  fufficiently  fhews,  that  this  Sulphur  is  a  thing  un- 
4  known  to  moft  people  ;  tho’  never  enough  to  be  commended  on  ac- 
4  count  of  its  furprifing  effects,  which  I  myfelf  have  experienced,’  And 
VoL.II.  E  § .  32a 

De  Reb.  Nat.  T.  I.  L.  i.  c.  7.  p.  1045.  (t>)  L.  II.  c.  2$.  §>.  17. 
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$  ^2  headvifes,  the  feeking  after  this  anodyne  Sulphur  ot  vitriol,  and 
when  found,  the  holding  it  for  the  greäteft  arcanum.  We  might  even 
adduce  all  the  chymical  phyficians  ot  the  latter  ages,  were  thus  a 
lover  of  truth  to  be  fatisfied,  or  one  of  a  contrary  opinion,  thereby  to 
be  convinced.  But  authorities  are  fo  far  from  determining  tms  dilpute, 
that  on  the  contrary,  it  is  eafy  to  adduce  a  Betharding ,  a  Ludovici,  z  Jung¬ 
ten  a  Barkhufen ,  and  many  others,  who  either  entirely  deny  Rich  anodyne 
fulphur  in  vitriol,  or  depreciate  much  its  virtues  anc.  effects  .  Anu  thus  au¬ 
thority  would  ftand  oppofed  to  authority.  . 

2  This  dilpute  can  fcarcely  be  determined  without  a  previous  know¬ 
ledge  of  the  nature  of. vitriol,  and  an  examination  ot  its  effentul  parts: 
and  by  a  chymical  analyfis  it  appears,  to  be  compounded  of  four  parts, 
viz  (  i)  An  infipid  phlegm  or  water.  (2.)  An  acid  fpirm  (3.)  Metallic, 
coppery  and  irony  particles.  .(4.)  A  mineral  earth,  which  hitherto- has 
acquired  no  metallic  nature  •,  as  George  Betharding  [a )  has  fhewn  at 

J  '"gC  Now  from  this  it  eafily  appears  of  itfelf,  that  a  vitriol  is  an  acid 
fpirit  entirely  fimilar  to  the  acid  of  Sulphur  ;  but  of  the  inflammable 
principle  or  refinous  fubftance,  that  eafily  takes  fire,  and  conftitutes 
the  other  portion  of  what  is  properly  called  Sulphur,  is  with  difficulty  any 
trace  found  in  vitriol.  To  this  add,  that  fulphurs,  if  not  very  accu¬ 
rately  combined  with  alcali  falte,  are  not  fo  much  as  once  affedted  by  aque¬ 
ous  menftruums,  not  to  mention,  quite  dnfolved  ;  m  which  notvithftand- 
ing  the  entire  lubftance  of  vitriol  comes  to  be  diffolved  ;  nay,  where¬ 
with  vitriol  itfelf  is  extradted  out  of  its  ore. 

4.  On  which  account,  if  any  one  would  undertake  to  prepare  from  vi¬ 
triol  a  genuine  inflammable  Sulphur,  he  attempts  a  bootlefs  labour,  and 
fhall  by  no  art  or  fkill  procure  from  it  what  it  really  has  not ;  unlefs  in¬ 
stead  of  the  vitriol  he  take  its  ore,  which  we  readily  allow  generally  to 
abound  with  inflammable  fulphur;  efpecially  if  it  has  not  hitherto  under¬ 
gone  the  adtion  of  the  fire,  or  been  long  expofed  to  the  air.  And  pofiibly 
hither  refer  the  words  of  Paracelfns ;  whereby  he  affures,  that  fuch  em- 
bryonated  fulphurs,  as  he  calls  them,  are  not  to  be  looked  for  in  the  ani¬ 
mated  body  or  kernel  itfelf,  but  in  the  fhell,  enveloping  this  kernel :  but 
his  mentioning,  that  this  anodyne  Sulphur  of  vitriol  is  in  its  nature  fixed 
or  can  abide  the  fire?  deftroys  any  fuch  conjedture  ;  as  no  luch  fixednefs 
can  with  certainty  be  aferibed  to  any  inflammable  fulphur. 

5.  However  ’tis  no  unufual  thing  with  chymifts  to  call  the  moie  fubtile 

and  moft  tinged  particles  of  metals  or  minerals,  tho  not  inflammable.  Sul¬ 
phur;  as  in  this  fenfe  mention  is  often  made  of  the  fulphur  of  iron,  cop¬ 
per  or  antimony  .*  but  vitriol  greatly  abounds  with  fuch  particles,  that  not 
r  only 


(<j)  Chymifche  probier-ofen.  p.  228. 
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only  affed  the  fight  with  the  moft  beautiful  variety  of  colours,  but  befides, 
are  Vo  fubtile  as~to  communicate  their  tint  to  the  hardeft  glafs,  as  expe¬ 
rience  confirms,  and  Chr.  Langius  fhews  (a). 

6.  Finally,  as  to  the  anodyne  virtue  •,  Paraceljiis  himfelf  diftinguifhes 
the  virtue  of  this  fulphur  from  the  effeds  of  opium,  henbane,  mandkrake. 
and  other  narcotic  vegetables  :  whence  it  would  be  doing  our  author  an 
injuftice,  to  make  him  confound  thefe  virtues  together ;  ’tis  enough,  we 
can  fhew  fomething  in  vitriol,  which  is  capable,  by  a  gentle  force,  to  ftill 
the  motion  of  the  irritated  nerves  •,  though  poflibly  it  may  operate  in  a 
different  manner  from  opium,  and  not  fo  quick,  and  in  fo  fmall  a  dofe. 

7.  And  thus,  if  one  was  to  chufe  among  the  above-mentioned  parts  of 
fulphur ;  the  two  firft,  namely,  the  phlegm  and  fpirit  mult  without  hefi- 
tation  be  excluded  :  for  it  is  evident,  that  to  thefe  the  name  of  a  fulphur 
cannot  agree,  as  being  what  rather  manifefts  a  firm,  clofe,  and  not  a  vo¬ 
latile,  a  tinged  and  not  a  tranfparent  fubftance.  That  v/e  alfo  exclude  the 
metallic  particles,  tho*  poffeffed  of  very  beautiful  tints  or  colours,  is  owing  to 
the  anodyne  effed  we  look  for  here  *,  as  thefe,  efpecially  the  particles  of 
copper,  have  a  ftimulating  and  emetic,  rather  than  an  anodyne  and  calm¬ 
ing  virtue :  and  therefore,  there  only  remains  the  mineral  earth.  Now 
that  fuch  is  capable  by  a  gentle  force  to  caufe  foft,  eafy  contradions,  and 
lay  the  tumult  of  over-ftimulated  nerves  and  feverifh  motions,  the  bare 
inftance  of  the  fweet  or  balfamic  earth  of  vitriol,  as  it  is  called  by  fome,  is 
a  proof.  ’Tis  certain,  this  laft  is  of  eminent  fervice  in  affwaging  vomit¬ 
ings,  looienefs,  hypercatharfes  and  other  preternatural  fluxes,  when  proper¬ 
ly  prepared,  and  freed  from  the  adhering  acid,  coppery  particles,  though 
ftill  overftocked  with  many  grofs  earthy  impurities,  and  far  from  being 
exalted  to  a  proper  degree  of  fubtilty, 

CHAP.  II. 

<£he  method  of  preparing  the  anodyne  Sulphur  from  'vitriol 

I.  AS  Paracelfus  himfelf,  who,  fo  far  as  we  know,  firft  made  mention  of 
this  Sulphur,  has  concealed  its  preparation  •  it  muft  necefifarily 
have  happened  that  his  followers  fhould  have  entertained  different  opi¬ 
nions  on  that  head  :  fo  that  I  am  apt  to  believe,  there  are  fcarce  more 
ways  of  preparing  the  aurum  potabile ,  than  there  are  of  preparing  this  ano¬ 
dyne  Sulphur  of  yitriol  :  yet  they  may  be  _  principally  reduced  to  three 
claffes,  fome  proceeding  by  way  of  precipitation  *,  others  of  fublimation  ; 
and  others  again  of  extradion  and  diftillation. 

2.  The  moft  ufual  method,  and  of  which  Bafil  Valentine  makes  men¬ 
tion,  is  that  of  precipitation  :  namely,  the  vitriol  is  diffolved  in  com- 

£  2  mon 


(/?)  Mi  feel.  p.  86. 


28 


LITERARY  MEMOIRS 

mon  water,  into  which  is  then  dropped  oil  of  tartar  per  deliquium ,  or  a 
folution  of  potafh,  or  any  lixivium,  or  even  an  urinous  fpirit  ;  and  there 
falls  to  the  bottom  a  powder,  which  indeed  at  firft  fhews  greenifh, 
but  afterwards,  when  edulcorated  and  dried,  of  a  brown  colour,  and 
ulually  ftiled,  tho’  undefervedly,  an  Anodyne  Sulphur.  In  this  operation 
’tis  remarkable,  that  the  parts  thus  thrown  down,  differ  in  kind  j  as  that 
thofe  precipitated  at  firft  are  of  a  far  darker  green  than  thole  at  laft,  as 
having  a  much  brighter  colour,  till  at  laft  they  become  quite  whitifh  :  and 
this  difference  of  the  precipitated  parts  not  only  in  colour,  but  alfo  in  ef¬ 
fect,  is  alfo  obfervable  in  the  precipitation  of  Sulphur  from  antimony  (a). 
Next  remains  to  be  obferved,  that  when  this  precipitation  is  performed 
with  the  fpirit  of  urine,  the  bufinefs  fucceeds  with  difficulty  in  a  vitriol 
of  a  coppery  nature,  as  is  the  cyprian.  For  fo  far  is  this  folution  of  vi¬ 
triol,  by  dropping  in  an  urinous  fpirit,  from  becoming  turbid,  that  rather 
is  its  colour  generally  heightened,  nay  become  fapphirine  (b).  But  com¬ 
mon  vitriol,  as  that  of  Geyerßergy  which  generally  holds  both  iron  and 
copper,  takes  precipitation  with  eafe  :  but  when  the  precipitated  magma 
together  with  the  liquor  floating  a-top,  is  expofed  to  a  gentle  heat  or  the 
fun’s  rays,  the  liquor  hitherto  pale,  does  thence  gain,  in  the  courfe  of  a 
few  weeks,  a  deep  blue  colour ;  plainly  to  fhew,  that  copper  has  a  pecu¬ 
liar  fympathy  with  the  urinous  falts ;  fo  that  the  coppery  particles,  though 
once  let  go,  are  again  attacked  and  diffolved  by  it. 

3.  Some  people,  in  order  to  heighten  the  virtue  of  this  vitriolic  pre¬ 
cipitate,  are  wont  to  employ,  inftead  of  the  Ample  alcali,  an  alcali  impreg¬ 
nated  with  the  fulphur  of  antimony,  or  the  lixivium  of  the  fcorias 
of  the  regulus  of  antimony  •,  the  precipitating  powder  is  edulcorated, 
dried  and  calcined  in  the  ftrongeft  reverberating  fire  for  12  hours,  in  or¬ 
der  to  diffipate  the  volatile,  emetic,  antimonial  parts,  and  only  retain 
the  more  fixed  and  diaphoretic  ones,  together  with  the  anodyne  fulphur 
of  the  vitriol. 

4.  Others  again  endeavour  to  enrich  it,  by  means  of  fublimation,  dif- 
tillation  and  a  fecond  precipitation,  with  a  nobler  fet  of  virtues.  The  me¬ 
thod  is  laid  down  by  Kefler  ( c),  Hartman  (d),  and  König  (e):  namely,  the 
fuppofed  Anodyne  Sulphur  ?  of  the  vitriol,  precipitated  as  above,  and 
freed  from  all  its  fait  by  means  of  common  water,  is  fublimed  *,  the  fubli- 
mate  mixt  with  half  tartar,  or  according  to  Hartman ,  an  equal  quantity  of 
fait  of  vitriol,  and  by  means  of  a  retort  diftilled  into  a  red  oil,  which  is 
a-new  precipitated  by  pouring  vinegar  thereon,  and  then  extradted  with 
fpirit  of  wine. 

5.  Bafil 

(rf)  Etmul.  in  Colleg.  Pharm,  in  Schroder.  S.  III.  c.  19.  p.  889.  (£)  Stifier  in  Ad>. 
Chym.Specim.il.  (c)  Cent.  3.  n.  66.  (d)  Prax*  Chymiatr.  p.  75.  (e)  Regn.  Miner. 

Ssd.IV'.  c.Y.  n.  7.  p.  149. 
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5*  Bafil  Valentine's  Encheirifts  muft  not  here  be  omitted ;  which  con- 
fifts  in  precipitating  this  Sulphur  with  alcali  ;  extracting  with  juniper  oil, 
and  laltly  with  lpirit  of  wine  {a').  With  this  coincides  Robelius’s  me¬ 
thod,  which,  without  the  addition  of  oil,  fhews  how  to  extract  with  Spi¬ 
rit  of  wine  the  fulphur  of  the  vitriol,  precipitated  by  an  alcali ;  and  is  re¬ 
commended  by  Etmüller  ( b ). 

.  6.  The  precipitation  may  alfo  happen  without  addition  of  an  alcali 
fait  *,  in  the  fame  manner  as  the  metallic  folutions  made  by  means  of  aqua 
fortis,  upon  throwing  in  a  body,  that  they  more  readily  diflolve  ;  fuch  in 
particular  are  iron  and  zink  ;  when  the  metallic  particles,  they  had  before 
drank  up,  come  directly  again  to  fall  out  of  their  pores  :  in  this  manner 
Pharani.  Rhnmelius  (c)  prepares  his  anodyne  Sulphur  from  vitriol ;  namely, 
buffering  the  folution  of  the  vitriol  to  boil  gently  over  the  fire,  he  throws 
into  it  tender  iron  plates,  therein  to  continue  for  about  an  hour.  And 
thus  as  he  fuppofes,  will  the  anodyne  Sulphur  be  extracted  out  of  the 
iron  plates,  which  is  then  to  be  fcrap’d  off,  waffi’d  with  hot  water,  dried, 
and  kept  for  ufe.  Yet  to  fpeak  the  truth,  inftead  of  an  anodyne  Sulphur, 
we  rather  thus  procure  bare  coppery,  emetic  particles. 

y.  But  thofe  who  hope  by  means  of  fublimation  to  reach  their  end,  have, 
befides  Bafil  Vale?itine ,  Helmont  him  fe\£  for  their  guide  :  and  fuch  take  either 
vitriol, which  is  gently  calcined  in  the  fun,  or  even  the  fulphur  of  vitriol, which 
is  precipitated  with  the  fpiritof  fal-armoniac  j  or  they  employ  the  edulcorated 
caput  mortuum  of  vitriol,  which  they  mix  with  an  equal  quantity  or  with 
two  parts  of  fal-armoniac,  and  lublime  it  with  a  ftrong  fire  j  the  lublimate 
they  again  free  from  all  its  fal-armoniac  with  common  water,  and  after¬ 
wards  extraft  it  with  diftilled  vinegar,  and  laftly  with  lpirit  of  wine :  Or 
they  mix  it,  without  feparating  the  fal-ammoniac,  with  the  fea-falt  ex¬ 
tracted  out  of  the  caput  mortuum,  remaining  after  diftilling  the  lpirit  of 
fait. 

8.  Thofe,  who  would  by  a  kind  of  extraction  or  difhllation,  perform 
the  thing,  go  in  queft  of  feveral  menftruums  ;  amongft  which  common 
water  offers  the  firft  •,  in  regard  vitriol  is  thereby  boiled  out  of  its  ore  ; 
and  the  folution  beginning  to  grow  thick,  there  ufually  arifes  upon  the 
liquor  a  pellicle  or  fat  cremor,  that  muft  be  removed  with  a  broad  ladle, 
or  by  filtration  •,  this  Agricola  (d)  calls  the  foul  of  vitriol ;  and  afterwards 
made  by  him,  by  means  of  the  fweet  fpirit  of  mercury,  into  an  effence  or 
tinCture.  But  Mimmerus ,  a  celebrated  chymift  of  Silefia ,  has  a-new  fe- 
parated  therefrom,  by  pouring  on  water,  a  fatty  fubftance,  which  in  a 
few  grains  he  adminiftred  'to  patients,  as  the  mildeft  and  moft  efficacious 
anodyne, 

9.  In 

(a)  ScMufs-reden.  c.  8.  p.  375.  (b)  Col’.Pharmac.  in  Schrod.  Se&.  III.  c.  27.  p.  923. 

(icj  Bafil.  chym.  n.  2o.  p.178:  (d)  Comment,  in  Popp.  p.  338.  and  p,  443. 
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9.  In  the  next  place,  we  are  to  mention  diftilled  vinegar,  peculiarly  em¬ 
ploy’d  by  Quercetanus ,  Hartman,  and  Kefler  :  Take  and  mix  Hungary  vi¬ 
triol  with  half  the  quantity  of  the  pureit  iron-filings  •,  when  well  mixed 
and  worked  up  together  by  a  continued  rubbing,  there  is  fome  diftilled 
vinegar  poured  thereon,  to  the  heighth  of  a  finger’s  breadth  above  it  ;then 
it  is  boiled  in  to  drynefs,  after  which  the  fire  is  fo  heightened,  till  the  whole 
in  lome  meafure  become  red.  (But  the  better  way  would  be  to  calcine 
the  vitriol  per  fc ,  in  an  hermatically  fealed  vial,  to  the  higheft  degree 
of  rednefs,  after  the  method  of  Kunckel ,  Agricola ,  Geißer  and  others.) 
Then  the  mafs  is  taken  out,  well  rubb’d,  and  frefh  vinegar  poured  there¬ 
on,  to  the  height  of  3  or  4  inches  above  it  •,  after  which  by  means  of 
digeftion  the  tindlure  is  extracted,  the  tinged  vinegar  decanted  and  fil¬ 
trated,  and  oil  of  tartar  per  deliquium  dropped  thereon :  and  there  falls 
down  a  narcotic  fulphur,  as  they  call  it,  which  being  weil  edulcorated, 
dried,  and  along  with  fome  aromatic  extraóls  mixed  with  the  magiftery 
of  pearls  and  other  things,  is  Hartman' s  laudanum  without  opium  (a). 

10.  Next  to  vinegar,  wejuftly  rank  fpirit  of  wine,  which  being  a  num¬ 
ber  of  times  abftradted  from  vitriol,  thence  acquires  a  notable  flavour,  like 
ipalvefy  or  Spaniß  wine,  and  is  alfo  impregnated  with  an  anodyne  virtue : 
whence  it  appeared  to  Angelus  Sala ,  the  moft  adapted  for  this  purpofe* 
who  frankly  owns,  that  he  could  not  obferve  the  anodyne  virtue,  he  in 
vain  looked  for  in  feveral  things  prepared  from  vitriol,  in  any  one  thing, 
in  a  more  obfervable  and  certain  manner,  than  in  this  extradl,  prepared 
with  fpirit  of  wine.  Take  vitriol,  which  has  gently  calcined  in  the 
fun,  or  is  well  dried  in  a  warm  room,  and  put  it  into  a  glals  vefifel,  where¬ 
in  there  is  no  wet :  to  two  pounds  of  vitriol  pour  on  30  ounces  of  highly 
redlined  fpirit  of  wine,  (for  he  ingenuoufly  hints  that  the  leaft  phlegm  in 
the  fpirit,  or  wet  in  the  glafs,  wherein  the  vitriol  fis  put,  will  diffolve,  and 
not  extradl  it,  whereby  a  naufeous  flavour  is  communicated  to  the  medi¬ 
cine)  and  then  the  velfel,  after  flopping  it  well,  is  for  a  month  together 
to  {land  in  horfe-dung  :  after  which  the  fpirit  of  wine,  which  now  has 
gained  a  peculiar,  elegant  and  ftrong  flavour,  by  gently  tilting  the  veflfel, 
is  parted  from  the  feces,  and  abftracled  in  balneo  maris,  till  only  an  olea¬ 
ginous  liquor  remain  behind  (b). 

1 1 .  On  this  very  bottom  feems  to  reft  the  cephalic  fpirit  of  the  late 
Chr.  Langius ,  which  M.  IVaitz ,  Burgomafter  and  phyfician  at  Gotha ,  in  his 
epiftles,  entitled,  reflections  on  alchymylj? ),  fhews,  how  to  make  in  a  com¬ 
pendious,  neat  and  elegant  manner :  namely,  the  caput  mortuum  of  vi¬ 
triol  is  put  into  a  done  body,  having  a  fmall  tube,  and  urged  with  a 
ftrong  fire,  till  all  be  cf  a  thorough  glow  ;  then  a  little  fpirit  of  wine  is 

dropped 

^  (/?)  Hartman.  Prax.  Chymiatr.  p.  13.  Kefleri  Centur.  III.  p.  67.  (b)  Vid.  Angel.  Sal« 

Ana;cpi.  Vitriol.  Tr.  I.  c.  11.  p.272.  (c)  Bedencken  von  dev  Alchymie,  p.  42. 
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dropped  in,  which  comes  over  the  helm  in  form  of  a  highly  oleaginous 
fpirit,  and  forces  over  along  with  it  fome  of  the  more  lubtile  mineral 
earth.  Now  that  this  laft,  and  not  any  genuine  fulphur  is  in  this  manner 
by  means  of  ipirit  of  wine  extracted  from  vitriol,  appears  from  the  ruddy 
powder,  that  of  itlelf  fettles  in  the  fpirit  of  wine,  abitraded  from  calcined 
vitriol 

12.  Farther,  urinous  fpirits  are  here  too  not  unferviceable  :  and  thus 
was  Hartman  wont,  out  of  vitriol,  moiftned  with  children’s  urine,  to  pre¬ 
pare  his  antepileptic  fpirit  ;  which  Etmuller  ( a )  avers  to  be  no  mean  pre¬ 
paration,  and  that  the  late  Dr.  Michaelis  greatly  ufed  it  ;  nay,  makes  men¬ 
tion  of  fome  epileptic  patients,  that  by  taking  it  have  been  freed  from  in¬ 
veterate  epilepfies  ;  and  this  all'o  /jgricola  (b)  confirms  by  his  tefti- 
mony. 

13.  To  wave  thefe,  and  come  to  the  phlegm  and  fpirit  of  vitriol  :  In 
diftilling  vitriol,  there  at  the  very  fir  It  comes  off  with  the  greateft  de¬ 
gree  of  heat  and  force,  a  volatile  fpirit ;  fo  greatly  efteem’d  by  Para- 
celfus,  as  generally  to  afcribe  thereto  the  cure  of  the  epilepfy ;  alluring, 
that  what  is  commonly  thrown  away  under  the  name  of  an  ufelefs  fpirit, 
is  the  noblelt  part;  and  that  we  are  not  to  look  for  the  cure  of  the  falling- 
ficknefs  in  the  fix’d  oil  of  vitriol,  but  in  its  volatile  parts :  but  that  this 
volatile  fpirit  of  vitriol  is  no  other  than  a  part  of  the  phlegm,  impreg¬ 
nated  with  a  few  particles  of  the  fubtile  mineral  earth,  appears  from 
Glauber' s  remark  (r)  ;  for  he  has  obferved,  that  after  a  red  powder  fettles 
to  the  bottom,  it  turns  to  an  infipid  phlegm  ;  an  obfervation  confirmed 
alfo  by  Ludovict  s  experience  (d). 

14.  Nay  Glauber  promifes  himfelf  a  large  quantity  of  this  volatile  fpi¬ 
rit,  upon  mixing  vitriol  and  iron-filings  in  equal  quantity  with  half  the 
quantity  of  falt-petre,  and  diftilling  with  a  ftrong  fire  in  a  retort  (<?).  But 
it  may  eafily  be  conjedured,  that  this  large  quantity  of  volatile  fpirit 
arifes  not  fo  much  from  the  vitriol  as  from  the  iron,  which  is  laid 
hold  on  and  diffolved  by  the  fpirit  of  nitre,  forced  out  of  the  falt- 
petre  by  the  vitriolic  acid;  for  upon  diftclving  iron  with  fpirit  of 
nitre,  or  with  aqua  fortis,  copious  fulpheurous  fumes  ftrike  the  nofe  : 

Nay  another  experiment  of  Glauber  confirms  the  fame  thing ;  name¬ 
ly,  when  iron-filings,  by  means  of  his  fecret  ferment  (which  confifts 
of  common  fait  diffolved  in  water,  and  half  the  quantity  of  oil  of  vitriol) 
is  diffolved,  there  alfo  goes  over  a  volatile,  fulphureous,  and  highly  pene¬ 
trating  fpirit,  which  in  like  manner  by  means  of  rectification  is  changed 
into  an  infipid  phlegm,  and  a  reddifh,  highly  fixed  powder,  (ƒ). 

15.  But 

(a)  Colfeg.  Phar.  in  Schroch  p.921.  [t)  Comment,  in  Pop.  P.  I.  p.  320.  (c)  Philof. 

Offen.  P.  II.  p.  13.  ( d )  Pharmac.  Mod.  Sec.  applic.  p.  439.  p)  Pharmac.  Spag.  P.  Ik 
p.  93-  (/)  ï*harm.  Spagyr.P.  VI.  c.  13. 
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15.  But  Glauber  a  Bures,  the  quantity,  that  in  this  manner  is  brought 
over  along  with  the  phlegm,  is  fo  fmall,  that  out  of  10  pound  of  this 
fpirit,  tho’  fo  penetrating,  fcarce  a  fcruple  of  this  red  powder  could  be 
collected  :  whence  here  is  needful  repeated  cohobation,  were  this  phlegm 
any  thing  worth  the  while,  as  being  the  method  employed  by  Helmont 
the  fon  to  ennoble  it;  M.  Afarci  (a)  teftifies,  that  in  a  defperate  con- 
fumption,  from  a  vomica  in  the  lungs,  it  manifefted  an  extraordinary 
ftrengthing  virtue.  Certain  it  is,  the  effects  of  repeated  cohobation  ap¬ 
pear  from  the  inftance  of  common-water,  which  being  diftilled  a  num¬ 
ber  of  times  from  vitriol,  gains  therefrom  a  penetrating,  aftringent,  yet 
no  difagreeable  tafte. 

16.  Yet  herein  fhewthe  fpirit  andoil  of  vitriol  (which  laft  is  nootherthan 
a  more  concentrated  portion  of  the  fpirit)  a  far  quicker  and  better  effeót  *, 
efpecially  when  this  latter  is  urged  with  a  violent  and  continued  fire,  and  the 
other  only  cohobated  a  number  of  times  over  its  own  fait,  or  only  over  the 
caputmortuum.  This  method  Agricola  employ’d ;  namely,  he  takes  the  fpirit, 
which  as  ufual,  is  forced  out  of  a  well  purified  vitriol,  and  pours  it  on 
its  own  fait,  extra<fted  with  common  water  out  of  the  caput  mortuum, 
and  by  repeated  calcination,  folution  and  coagulation,  purified  in  the  beft 
manner  pofiible  ;  and  therein  diffolves  it  by  means  of  a  long  continued  di- 
geftion  ;  the  folution  he  feparates  from  the  impurities  by  decanting  it  off, 
and  brings  over  again  the  fpirit  by  diftillation  in  a  retort,  pouring  it  back 
again  on  what  remains  behind,  and  this  he  repeats  feven  times,  till  it  be¬ 
comes  a  fatty  well-flavour’ d  liquor.  Finally,  he  pours  again  the  abftradted 
fpirit  on  the  remainder  in  the  retort, which,  after  a  flhort  courfe  of  digeftion 
extracts  a  very  beautiful  red  tindture  ;  the  tinged  fpirit  he  again  diftills  to 
drynefs ;  and  from  the  remaining  powder  extracts  the  tindlure  with  highly 
reótified  fpirit  of  wine,  and  again  abftradts  it  by  diftillation  ( b ). 

17.  That  Paracelfus  himfelf  had  alfo  employ’d  this  method,  and  forced 
the  fulphur  out  of  the  vitriol  by  means  of  its  own  fpirit  and  repeated 
cohobation  with  the  ftrongeft  degree  of  fire,  appears  from  what  he  men¬ 
tions  of  the  preparation  of  the  antepileptic  fpirit  of  vitriol  (c). 

18.  But  for  the  fpirit  and  oil  of  vitriol,  without  fo  many  tedious  co- 
hobations  to  bring  over  aiong  with  them  in  diftillation  fomething  of  the 
fubtle  mineral  earth,  and  hold  it  included  in  their  pores,  chymifts  have 
deviled  feveral  methods  ;  as  alfo  to  fet  at  liberty  the  Sulphur  from  the  acid, 
which  is  notta  little  unfriendly  to  the  nerves :  And  thus  the  firft  trials  were 
made  with  fpirit  of  wine, which  they  mixed  with  the  fpirit  or  oil  of  vitriol, 
and  digefted  together  for  a  long  time,  at  laft  abftraóted  it  again  ;  that 
in  this  manner  the  fulphur  might  fettle  to  the  bottom  in  digeftion,  or  in 

diftillation 

F)  Phil.  Vet.  Reft.  P.  V.  c,  9.  F)  Agricol.  Comment,  in  Popp.  P.  I.  p.  497*  M  T.  j, 
p.  789. 
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diftMation  come  over  along  with  the  fpirft  of  wine.  Whence  were  pro¬ 
cured  the  diftilled  aetherial  oils,  far  more  adapted  to  blunt  the  fharp  points 
of  acids ;  and  hence  alfo  Bartholine ,  as  Etmuller  teftifies,  attempts  to  do 
the  bufinefs  without  wormwood-oil,  Maetfius  and  Margraff  with  oil  of 
turpentine  namely,  taking  half  an  ounce  of  oil  of  vitriol,  and  the 
lame  quantity  of  astherial  oil  of  turpentine;  or,  as  König  (b)  will  have 
it,  fix  times  that  quantity;  viz.  fix  half  ounces,  mixing  the  whole  to¬ 
gether  in  a  pretty  tall  body,  and  often  fliaking  the  giafs,  till  at  laft, 
after  a  violent  effervefcence  and  incalefcence,  the  whole  turns  to  a  red 
hquor,  fmelling  like  opium.  This  liquor  is  diluted  with  pure  water, 
and  boiled  a  little  ;  and  the  turpentine  in  part  along  with  the  water 
evaporates,  and  in  part  floats  thereon,  a  thick  ballam,  like  pitch,  fet¬ 
tling  to  the  bottom  ;  which  may  be  extra&ed  with  fpirit  of  wine,  and 
after  ^  abftrachon  evaporated  to  the  confluence  of  pills  (c).  In  this  pro- 
cefs  ’tis  worth  obferving,  that  by  its  means  a  genuine  inflammable  ful- 
phur  is  procured;  which  yet,  as  Barchuyfen  (d)  truly  hints,  takes  its 
rife,  not  fo  much  fiom  the  vitriol  as  from  the  oil  of  turpentine,  which 
unites  with  the  vitriolic  acid,  and  is  coagulated  thereby.  Befldes,  it  muff 
needs  happen,  that  the  more  fubtile  parts  of  our  Sulphur,  which  is  what 
is  principally  to  be  regarded,  partly  evaporates  in  the  boiling,  and  nartlv 
remains  behind  in  the  mafs  of  floating  liquor.  1  Y 

I9‘  Whence Kefler  s  method  (c)  is  far  better  and  more  commodious,  tho* 
not  perfed  in  all  points ;  wherefore  we  think  it  worth  while  to  attempt 
the  improving  it.  Namely,  the  vitriol  is  calcined  yellow  at  firft  with  a 
gentle  fire,  kept  at  the  fame  pitch  for  a  whole  day  together,  fo  as  not  to 
exceed  the  heat  of  a  fummer’s  fun  ;  afterwards  the  fire  is  Gradually 
heightened  and  railed  till  the  red  oil  come  over,  and  thus  the  fpirit  be 
forced  off.  ^From  the  caput  mortuum  is  extraded  the  fait,  which  is  care, 
fully  purified,  and  thereon  the  fpirit  again  poured,  and  fetin  horle-duno-  for 
fourteen  days  :  After  which,  the  fpirit  is  again  brought  over  with  a  ftron° 
hre  in  a  retort,  then  in  a  cucurbit  freed  of  its  phlegm,  till  a  dark  brown 
liquor  remain  behind  ;  which  is  let  to  cryftallize  jn  a  cold  place  ;  and  this 
fo  often  repeated,  till  all  the  liquor  fhoot  to  tranfparent  cryftals.  On 
theie  cryftals  the  fpirit  or  ..astherial  oil  of  turpentine  is  gradually  dropped 
j.n  a  wide  phial  (not  the  fpirit  of  vitriol  as  Kcßer  has  it;  till  after  a  vio¬ 
lent  effervefcence,  the  cryftals  are  diffolved  by  the  oil  of  turpentine,  and 
changed  to  a  highly  red  liquor.  1  hen  three  times  the  quantity  of  highly 
rectified  fpirit  of  wine  is  added,  and  again  abftraded  by  a  gentle  diftilla¬ 
tion  ;  and  the  fpirit  that  comes  over  carries  along  therewith  the  fubtileft 
iulphur  in  form  of  a  blood-red  tin&ure;  which  may  either  be  ftill  repeatedly 
VoL*  lL  F  ‘  rectified 


(a)  Colleg.Phj.rm.  p.  923.  (b)  Reg.  Min.  p.  149.  (c)  Vid.  IMorley  Colled  Chvm 

^eyd.  n.  532.  p.  484.  &  König  1.  c.  (J)  Pyrof.  L.  III.  S,  IV.  c.  3.  p.  306.  (t)  Cent.  III. 
Ö#  pc.. 
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rectified  with  frefh  fpirit  of  wine,  or  circulated  with  rafped  genuine  uni¬ 
corn,  and  thus  be  ufed  as  the  greateft  cephalic,  antepileptic,  antipoda- 

r  j> 

Sri20.  Yet  there  remains  a  more  fecret  method,  without  adding  any  one 
thing  foreign  or  adventitious,  of  feparating  from  the  fpirit  of  vitriol  t  e 
nobleft  fulphur  •,  of  which  we  find  obfervable  traces  in  Bafil  Valentin ? ; 
but  as  this  method  is  known  to  a  few,  and  befides,,  befet  with  many  diffi¬ 
culties,  we  fhall  no  farther  infill:  thereon. 

21.  As  the  limits  we  have  fet  ourfelves  will  not  fuffer  us  to  confider 
at  lame  which  of  the  above  methods  is  beft,  it  niay  fuffice  here  to  alledge, 
that  die  anodyne  virtue  to  be  expeded  from  vitriol,  is  to  be  fought  for 
in  its  mineral  earth,  but  in  its  more  fubtle  parts  i  and  confequently  muft 
be  with  care,  freed  not  only  from  the  adhering  acid,  but  alfo  the  coarfe, 
earthy,  efpecially  the  coppery  metallic  particles.  For  fo  long  as  it  is  en¬ 
tangled  with  acid  particles,  it  proves  prejudicial  to  the  nerves  •,  an 
when  loaded  with  coarfe  earthy  particles,  cannot  be  kfficimtly.  penetrat¬ 
ing,  or  commodioufly  diftnbuted  in  the  body,  and  mixed ^  ith 

copper,  there  is  hazard  of  its  caufing  vomitings.  ^  hen  this  is  duely 
weighed,  it  will  be  no  difficult  matter  to  conjedure,  which  method  of 
preparation  is  to  be  prefer’d.  The  method  by  precipitation  with  a  kxi- 
vium  or  an  urinous  fpirit  i  or  that  by  fublimation,  by  means  of  fal  am¬ 
moniac  •,  or  by  extradion  with  diftilled  vinegar,  to  procure  the  anodyne 
fulphur  of  vitriol,  will  difficultly  give  it  pure  and  fubtle  enough,  and 
quite  free  of  all  copper,  and  all  emetic  virtue.  Thofe  advife  beft  botn  for 
themfelves  and  patients,  who  know  how  to  feparate  it  with  common 
water  or  fpirit  of  wine  •,  or  by  its  own  phlegm  and  fpirit  bung  it 
over  by  means  of  di (filiation,  and  again  aptly  fet  it  at  liberty  from 

the  acid. 


C  H  A  P.  III. 

Of  the  virtue  and  utility  of  the  anodyne  Sulphur  of  vitriol 

j,  AS  the  life  and  health  of  our  body  iolely  confift  in,  are  pieferved 
/TL  and  again  recovered  by  motion  ;  and  as  alio  by  motion,  name  y, 
an  unordinate  and  irregular  fort,  they  are  greatly  annoyed,  nay  qu  ne 
deftroyed  •,  ’tis  certainly  neceftary,  that  the  phyfician  be  furnilhed  wun 
two  forts  of  means,  whereby  not  only  to  roufe  up  the  low,  weakly, 
and  quite  depreffed  motions,  but  alio  to  lay,  and  to  calm  t  he  more  exceiL  v- 
or  over-violent  ones.  For  the  former  purpofe,  luch  adive  medicines,  as 
ftimulate  the  nerves  •,  for  the  latter,  fuch  as  affuage  and  ftillthe  irritations  j 
in  a  word,  fuch  as  are  anodyne. 


2.  But 
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2.  But  in  what  manner  thefe  produce  theif  effects,  is  not  hitherto  fuffi- 
ciently  known  *,  though  they  feem  to  do  it  in  a  two-fold  way  *,  namely, 
by  either  gently  relaxing  or  contracting  the  nerves  and  mufcular  fibres  ; 
tor  in  both  ways  is  their  motion  maintained ;  as  appears  evidently  from 
the  fibres  of  the  mufcles  and  the  nerves  that  ferve  for  voluntary  motion 
their  effeCts  direCtly  ceafing,  when  either  preternaturally  relaxed,  as  in 
the  palfy,  or  extraordinarily  contracted,  as  in  convulfions. 

3.  The  former  effeCt  is  produced  by  opiates ;  which  thefe  may  accom- 
plifh,  in  regard  they  thin  the  blood  and  diftend  the  arteries  of  the  brain, 
and  thus  comprefs  the  beginning  of  the  nerves,  and  intercept  their  mo¬ 
tion  ;  an  opinion  that  of  late  is  generally  received  :  or  they  may  produce 
the  fame  effeCt,  by  diffipating  the  fluids  and  emptying  the  veflels  ;  or  in 
any  other  way  to  us  hitherto  unknown  yet  feveral  circumftances,  obfer- 
vable  in  the  operation  of  opiates,  fhew  that  they  relax  the  nerves  and 
mufcular  fibres  •,  for  inftance,  that  peculiar  laffitude,  enfuing  upon  fleep, 
caufed  by  opiates,  as  Etmuller  (a)  teftifies-,  in  like  manner,  that  liftlefihefs 
and  drowfinefs,  common  to  thofe  that  exceed  in  the  ufe  of  opium  j  far¬ 
ther,  the  manifeft  damage,  caufed  by  opiates  in  thofe  that  labour  under 
a  dropfy,  cachexy,  or  flaccidity  of  the  parts,  or  in  perfons  quite  weakened 
and  exhaufted  by  old  age :  as  do  alfo  the  anodyne  effeCts,  produced  by 
mucilaginous  and  moderately  oily  matters,  as  milk,  luke-warm  water,  and 
each  warm  moifture,  that  foftens  (tiff  and  rigid  parts. 

4.  The  latter  effeCt  is  to  be  expeCted  from  matters,  that,  with  a  mild 
force  are  capable  of  producing  a  gentle  contraction,  and  ftrengthen  the 
nerves  and  mufcular  fibres  •,  thereby  hindering  their  being  eafily  incited  to 
unordinate  motions,  by  every  flight  ftimulus  ;  or  the  motions,  after  the 
removal  of  the  irritating  caufe,  being  cauflefsly  continued. 

5.  And  in  this  number  may  alfo  be  ranked  the  Sulphur  of  vitriol  :  for 
we  have  above  not  only  adduced  the  teftimony  of  Paracelfus ,  that  it  mani- 
fefts  its  anodyne  virtue  in  a  quite  different  manner  from  opiates  ;  but 
alfo  that  of  the  celebrated  Sylvius ,  who  was  not  unacquainted  therewith  *, 
affirming  (£),  that  the  narcotic  effeCt  of  opium,  and  the  calming  virtue 
of  the  anodyne  Sulphur  of  vitriol  widely  differ  from  each  other  j  tho5  he 
explains  this  difference  fomewhat  otherwife. 

6.  But  that  this  our  opinion  is  not  quite  groundlcfs  ;  namely,  the 
afcribing  the  virtues  of  this  anodyne  Sulphur  of  vitriol  to  its  contraCtile 
force,  will  eafily  be  granted  by  any  one,  that  comes  to  examine  by  the 
tafte  barely;  either  the  whole  concrete  of  vitriol,  or  all  its  parts,  or  even  all 
the  preparations  thereof  i  or  if  he  but  a  little  accurately  confider  the  effeCls 
of  the  flowers  of  the  haematites, which  by  Etmuller' s  teftimony(c),  is  anodyne-, 
or  even  the  virtues  of  the  other  more  moderate  martial  preparations,  in  hy- 

F  2  pochondriac 

{?)  Coll.  Pharmac.  in  Schrod,  p.  712.  [b)  Prax.  L.  III.  c .20.  §.31.  1.  c.  p.  804. 
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pochondriac,  hyftcric,  and  the  like  cafes.  It  alfo  appears,  that  from  no 
other  ground  can  the  virtue  of  this  fpirit  of  vitriol,  when  tolerably  im¬ 
pregnated  with  its  Sulphur,  againft  the  cpilepfy  be  derived  •,  when  we  re¬ 
mark  that  a  like  efficacy  in  the  like  diftemper  may  alfo  be  found  in  other 
gentle  ftimulants,  as  the  cortex  china ,  Jemen  lycopedii ,  and  the  prepared 
hard  parts  of  beafts. 

7.  At  leaft,  it  hence  appears,  that  this  vitriolic  anodye,  in  certain  cafes, 
is  preferable  to  opiates ;  namely  in  fuch,  where  it  appears,  that  opiates, 
either  on  the  fcore  of  their  force  of  refolving  or  in  fome  mealure  weaken¬ 
ing  the  nerves,  are  unadapted  thereto  •,  or  on  account  of  their  tranfierit 
effects  prove  inlufficient  for  the  purpofe  ;  for  inftance,  in  a  fiaccidity  and 
weaknefs  of  the  parts,  in  a  dropfy  and  cachexy  ;  as  alfo  ifi  habitual 
diftempers,  as  epilepfy,  vertigo’s,  and  the  other  chronical  convulfions. 
For  our  mineral  anodyne  not  only  ftrengthens  the  nerves,  far  from  weak¬ 
ening  them,  but  befides  confifts  of  more  fixed  particles,  that  are  not  fo 
eafily  diffipated  and  fcattered  about  in  the  air :  and  therefore  the  enco¬ 
miums  Langius  (a)  makes  on  his  cephalic  fpirit,  are  not  to  be  regarded 
as  extravagant  •,  when  he  affures,  that  it  mod:  effectually  cures  the  apo¬ 
plexy,  head-ach,  vertigo,  and  other  cephalic  diforders  •,  ftrengthens  all  the 
bowels,  and  happily  roots  out  cachexy  and  dropfy. 

8.  But  to  haften  to  a  conclufion  ^  opium  may  retain  its  commenda¬ 
tion  and  we  not  inconfiderately  deprive  it  of  the  great  efteem  it  is 
held  in  by  the  unanimous  content  of  modern  phyficians.  Yet  at  leaft  our 
Sulphur  may  claim  the  next  place,  and  may  either  be  taken  fometimes'  in- 
ftead  of  opium,  or  ufed  along  with  it,  that  the  refolving  force  of  opium 
may  be  tempered  by  its  contracting  virtue  •,  as  the  mixture  of  opiates  and 
anodynes  with  aromatic  and  volatile  falts  is  otherwife  not  unfuccefsfully 
employed,  and  greatly  cried  up. 

COROLL  A  RIE  S. 

I.  ROM  antimony  may  a  genuine,  inflammable  Sulphur  be  procured  *s 

•L  and  not  iirft  produced  therefrom  by  the  addition  of  acids,  but  ex¬ 
tracted  by  a  ftmple  feparation. 

2.  Tho’  this  Sulphur  of  antimony  differ  little  in  inflammability  and  ex¬ 
ternal  appearance  from  the  common  fort  •,  yet  we  may  conclude,  that  in 
internal  texture  and  the  mixtion  of  its  particles,  and  cónfequently  in  its 
virtues,  it  is  really  different  from  it ;  as  we  fometimes  obferve,  that,  when 
diffolved  in  oil  of  turpentine,  and  after  cooling  fettled  to  the  bottom, 
it  then  concretes  into  the  form  of  long  Antimonial ftria. 

3.  A  vitriol  may  be  produced  from  all  metals,  and  from  every  thing 
having  an  affinity  with  metals  j  yet  with  more  difficulty  from  gold,  and 

moft 

[a)  Mifcell.  p.  S5.  Id.  Pathol.  Anim.  p.  106,  and  404. 
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tnoft  of  all  from  antimony.  Yet  this  laft,  may,  by  means  of  a  peculiar 
encheirefis  be  brought  to  tranfparent  cryftals,  refembling  nitre. 

4.  There  are  alfo  volatile  metallic  falts. 

5.  Every  fpirit  of  vitriol  is  not  acid;  but  there  is  a  vitriol  that  yields 
no  acid  fpirit. 

6.  That  there  are  alfo  infipid  menftruums  of  metals,  at  leaft,  not  acid, 
the  inftance  of  common  water  fhews. 

7.  The  waters  wherein  glowing  metals  are  repeatedly  quenched,  or 
wherein  they  have  boiled  for  lome  time,  or  have  been  but  barely  plung’d, 
do  thence  acquire  obfervable  virtues,  not  afcribable  to  Tare  irradiation, 
but  to  fome  certain  particles  imparted. 

8.  Mercury  does  peculiarly  and  with  eafe  communicate  itfelf  thereto  ; 
water  receiving  into  its  pores,  no  fmall  portion  thereof,  nay  carrying  it 
along  with  it  lelf  over  the  helm. 

^"Mercury  fee  ms  to  be  nothing  other  than  an  infpiftated  mineral  water; 
whence  it  may  alfo,  by  means  of  a  peculiar  encheirefis,  be  re-converted 
into  a  bright  clear  water. 

10.  That  there  is  in  Mercury  an  anodyne  virtue,  not  only  does  reafon, 
but  experience  itfelf,  demonftrate. 


<ïhe  fceleton  of  a  Swan.  By  Dr.  Geo.  Wolfgang  Wedel.  Mifc.  Cu- 

riof.  Ann.  2.  Obf.  12. 

WE  are  fufficiently  apt  to  admire  the  fporting  and  variety  of  nature 
in  animal  and  vegetable  bodies,  even  where  her  productions  feem 
erroneous,  though  we  are  ignorant  of  many  of  her  curious,  con¬ 
tinual,  and  ceconomical  elaborations.  The  Sternum  or  breaft-bone  of  a 
Swan  is  no  bad  inftance  of  this ;  being  hollowed,  in  the  upper  part,  like  an 
arch,  for  the  reception  of  the  wind-pipe,  which,  after  its  admilfton,  with¬ 
in  it,  recurves  upwards,  and  terminates  within  the  thorax.  There  is  no 
doubt,  but  many  other  creatures,  which  have  feldom  been  difieóled,  muft 
furnifh  us  with  many  inftances  of  fmgular  contrivance  and  mechanilm, 
diftintft  from  the  ordinary  appearances  of  others.  Thus  we  fee  the  lower 
jaw-bone  of  the  badger  lb  firmly  and  accurately  inferted  within  the  upper, 
that  ’tis  impolfible  it  can  be  diflocated,  being  fecured  like  a  door  on  its 
hinges ;  fo  that  after  death  it  remains  equally  fall,  without  the  connexion 
of  any  Ligament,  and  is  moveable  upwards  and  downwards.  The  better 
to  demonftrate  the  contrivance  of  the  fternum  of  the  Swan,  I  have  lent  the 
Sceleton  of  one,  which  has  been  engraved  fince  by  order  of  the  academy, 
to  manifeft  their  acceptance  and  approbation  of  our  good  intentions. 
See  fig.  i,  Plate  II. 


Expli- 
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Explication  of  the  Figure. 
a  The  Swan’s  wind-pipe,  b  The  reception  of  it  within  the  cavity  of  the 
fi  ernum.  c  The  triangular  fier  mm .  d  The  part  of  the  wind-pipe  that  en¬ 
ters  the  lungs. 


An  eafy  method  of  grinding  and  polißing  Parabolic ,  hyperbolic  and 
elliptic  Lens’*.  By  C.  G.  Hertelius.  From  the  Mifcellanea  Bero- 
linenfia;  Continuatio  fecunda,  pars  fecunda,  p.  146, 

T ranjlated  from  the  Latin. 

JOIN  fquare-wife,  fo  as  to  project  their  ends  beyond  each  other,  four 
pieces  of  timber,  aa,  bb,  c  c,  dd,  (Fig.  2.  Plate  II.)  that  fhall  exaCt- 
ly  fit  the  cavity  or  opening  of  the  lathe  (Fig.  3,)  Into  the  ends 
of  the  timbers  infert,  by  means  of  fcrew-holes,  12  fcrews  •,  four  of  which 
e,  ƒ,  g ,  h,  to  Hand  upright,  and  eight,  i,  k,  /,  m.  n ,  0 ,  p ,  q,  to  be  di¬ 
rected  in  a  horizontal  pofition,  towards  the  four  fides  of  tne  opening  of 
the  lathe,  either  for  raifing,  lowering,  moving  to  any  hand,  or  fattening 
down  the  above  fquare  frame.  Then  let  a  cone  be  turned  of  a  hard  and 
well-feafoned  piece  of  wood,  afterwards  to  be  faw’dout  into  an  elliptic,  para¬ 
bolic  or  hyperbolic  feCtion,  according  to  the  figure,  defigned  the  glafs. 
Fig.  4-reprefents  the  cone,  abc,  of  which,  def  is  a  feCtion  :  On  the  feCtion 
apply  a  Heel  plate,  g  h  i,  equally  fmoothed  on  each  fide,  and  of  a  thick- 
nefs  to  anfwer  to  what  was  wafled  in  the  fawing  *,  leH  upon  coming  to 
join  the  feCtions,  the  cone  fhould  fall  any  thing  fhort  of  its  accurate  ro¬ 
tundity  :  The  plate  fhould  every  way  projeCt,  in  a  manner,  beyond  the  fur- 
face  of  the  cone,  and  the  two  parts  be  tied  down  firm  by  means  of  ftrews 
or  nails  paffing  through  the  correfponding  holes,  k  l.  After  which,  the 
projecting  edge  of  the  plate  is  to  be  carefully  filed  down,  till  every  where 
become  level  with  the  furface  of  the  cone,  it  has  acquired  the  perfect 
feCtion  defigned,  whether  parabolic,  elliptic,  or  hyperbolic  ;  and  you  pro¬ 
cure  an  exquifite  model  of  grinding  your  Glafs  by  :  In  like  manner  caufe 
to  make  another  model,  by  means  of  the  fame  cone,  in  every  refpeCt  like 
the  former  :  as  alio  feverai  pairs  of  models,  yet  of  different  feClions  and 
fizes,  for  forming  divers  Lens’s  by,  and  all  of  them  to  be  marked 
with  a  right  line,  h  m,  tending  from  the  vertex  to  the  middle  of  the  bale: 
After  this  too,  let  the  oppofite  pair  of  timbers,  aa,  bb,  (Fig.  2.)  be 
marked  in  the  middle  with  tranfverfe  lines,  r  and  s ,  and  upon  each  of 
the  timbers,  let  each  of  the  models  be  placed  with  its  axis  perpendicu¬ 
lar  h  m,  that  both  may  touch  the  tranfverfe  lines  r  and  j,  and  be  parallel  to 
each  other.  Let  both  models  be  fupported  by  the  props  t  and  u,  and 

made 
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made  firm  by  means  of  fmall  fcrews :  then  let  any  Glafs  be  ground  in  a 
fpherical  difh,  that  approaches  neareft  to  the  fedlion  wanted,  yet  fome- 
what  wider;  or  if  one  difh  happen  not  to  be  fufficient  for  one  Glafs,  a 
number  of  them,  fo  as  to  be  gradually  narrower  the  one  than  the  other, 
$o  be  employed  in  the  grinding  :  by  which  the  Glafs  will  come  in  fome 
fort  to  be  of  the  deftined  figure,  and  be  a  kind  of  fketch  of  it.  Let 
the  Glafs  *,  after  grinding  be,  by  means  of  cement,  fattened  to  the  block 
y  z ,  and  duely  applied  to  the  arbor  a ,  fo  as  not  to  project  on  one  fide  or 
other,  nor  totter  by  the  gyration  of  the  wheel  b.  The  Glafs  being  in 
this  manner  applied,  the  machine  (Fig.  2.)  is  to  be  lodged  in  the  box  or 
cavity  of  the  lathe,  and  by  means  of  the  upright  and  inclined  fcrews  to  be 
fo  ordered,  that  the  vertical  points  may  coincide  in  a  right  line  with  the 
-centre  of  the  furface  of  the  Lens ;  which  may  be  known  by  the  extenfion 
of  a  fine  thread  or  hair  ;  and  by  fcrewing  or  unfcrewing  may  the  matter 
be  adjufted  :  which  being  done,  fatten  firmly  down  the  machine,  by  equal 
turns  of  the  inclining  fcrews. 

There  now  only  remains  to  explain  the  adt  of  reducing  Glattes  to  themoft 
perfedt  conic  fedlion:  for  which purpofe  have  at  hand  a  pretty  ftrong,  level, 
iron-plate,  both  ways  exceeding  the  diftance  between  the  models;  which  being 
laid  in  a  horizontal  pofition  on  the  models  and  Glafs,  fhall  touch  any  one  of 
thefe  parts  in  one  point  at  leaft.  Let  this  plate  be  moved  up  and  down  with 
the  left  hand  along  the  limbs  of  the  models  on  each  fide,  after  firft 
fprinkling  common  fand,  patted  through  a  middling  fieve  and  wetted  ; 
at  the  fame  time  turning  round  the  wheel  b,  with  the  right  hand,  till  the 
Glafs  be  brought  to  the  due  figure  ;  which,  I  am  perfuaded,  it  cannot 
fail  of,  as  the  motion  of  the  plate  is  diredted  along  the  edges  of  the 
models.  After  levigation,  which  is  done  by  means  of  a  finer  land,  or 
of  emery,  its  politure  may  be  given  by  means  of  a  level  piece  of  lime-tree 
wood,  whofe  motion  is  diredled  by  the  models,  and  from  the  firft:  done 
over  with  fome  putty,  and  at  Jaft  with  tripoli.  In  this  manner  too  may 
concave  Glattes  of  fimilar  fedtions  be  ground,  only  changing  the  models 
and  the  grinding  plate. 
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Surveying,  the 
principal  thing 
ichcicia. 


Magnetic  N»e- 
tile,  its  ufe  in 
Surveying. 


ConftruJUon  of 
a  com  pafs  to  he 
ufed  in  Survey- 
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Compafs  how 


Some  practices  in  Geometry  rendered  more  eafy  ;  by  Philip  Naudè, 
the  Elder .  From  the  Milcellaaea  Berolinenfia.  Continuatio  fe¬ 

cunda,  Pars  fecunda,  p.  235. 

'Tranfiated  from  the  Latin. 

j  '  i  •  r  -  • 

AMongd  the  more  frequent,  and  at  the  fame  time,  mod  neceflaiy 
and  ufeful  problems  of  practical  Geometry,  is  that  of  laying  down 
or  plotting  an  Area  taken  in  the  field  :  and  of  all  the  methods  of 
executing  this,  that  undoubtedly  has  the  preference,  wherein  we  apply  the 
mariner’s  compafs,  or  magnetic  needle. 

This  ufe  of  the  magnetic  needle  in  thefe  operations,  I  formerly  neg- 
I'edted,  nay  defpifed,  as  fuppofing  the  needle  eafily  made  to  fwerve  from 
its  natural  direction  by  the  approach  of  the  lead  iron,  or  nearnefs  of  the 
fubterraneous  veins  of  that  metal ;  but  was  at  length  undeceived  by  a 
frequent  and  fuccefsful  practice. 

’Tis however  poflible,  on  fomeoccafions,  that  the  Magnetic  Needle  fhall 
be  fwiftly  whirled  about,  and  its  magnetic  virtue  there  fuddenly  vanifh, 
which  yet  is  very  rarely  the  cafe.  But  to  obviate  any  fuch  inconvenience,  it 
is  proper  to  be  furnifhed  with  two  or  more  Magnetic  Needles,  if  whole 
countries  are  to  be  laid  down  s  that  if  one  needle  happen  to  lofe  its  virtue, 
another  may  be  ready  to  receive  it :  nay,  it  will  be  of  fervice  to  have  the 
load-done  itfelf  carried  about. 

The  box  or  compals  has  its  limb  internally  divided  into  360  degrees  ; 
on  its  bottom  are  drawn  8  radii,  denoting  the  8  cardinal  points,  one  of 
which  has  the  flower  de  luce  to  fignify  the  north,  and  at  the  oppoflte 
end  S.  to  denote  the  fouth  •,  to  the  right  E,  and  to  the  left  W,  to  denote 
ead  and  wed.  In  the  middle  of  the  bottom  is  ereóted  and  made  Arm  a 
perpendicular  needle,  on  which  plays  horizontally  a  Magnetic  Needle : 
externally  towards  fouth  and  north  are  made  fad  perpendicularly  brafs 
plates,  with  flits  in  the  middle  for  directing  the  fight  or  vifual  ray  from 
fouth  to  north.  Two  other  fimilar  plates  are  fadened  perpendicularly  on 
the  limb  of  a  moveable  circle,  and  diametrically  oppoflte  •,  in  fuch  fort 
that  thefe  four  plates  do  occaflonally  the  office  of  the  fights  of  a  grapho- 
meter. 

To  perform  the  operations ;  thefe  plates  are  to  be  turned  in  fuch  a 
manner,  that  the  one  fhall  look  ead  and  the  other  wed.  Below,  the  box 
has  a  joint,  fadened  in  fuch  fort,  that  it  may  be  mounted  on  a  daff  be¬ 
fore  the  fight  of  the  operator.  And  this  indrument  may  be  commodi- 
©ufly  ufed,  as  an  adrolabe,  graphometer,  or  mariner’s  compafs, 
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Let  the  Area  in  the  field  be  the  figure  2  (Fig.  5.  PI.  II.)  to  be  geome¬ 
trically  laid  down  on  paper.  Suppofe  I  begin  from  the  point  A  through 
the  line  AB,  proceeding  from  A  towards  B:  Then  I  order  the  afiiftants  to 
go  towards  A,  there  to  fet  up  perpendicularly  a  ftaff,  and  carry  along  with 
them  the  chain,  whilft  I  at  B  mount  before  me  the  box  with  the  Magnetic 
Needle.  But  ’ere  we  proceed,  we  are  to  lay  this  down  as  a  fixed  rule,  viz. 
always  to  look  in  the  fame  manner  thro’  the  fights :  That  is,  that  if  at  the 
firft  I  lay  my  eye  to  the  fouth  fight  &  look  to  the  north,  I  never  omit 
doing  the  fame  for  each  angle.  I  therefore  preferibe  this  rule  to  myfelf,  to 
look  always  from  fouth  to  north,  as  drawn  at  the  bottom  of  the  box. 

At  B  therefore  I  begin,  and  direft  thro*  the  fights  the  vifual  ray 
From  ‘.the  angle  B  towards  the  ftaff  A,  looking  thro*  the  fights  from 
fouth  to  north  of  the  box.  Then  I  order  the  afiiftants  to  quit  the 
ftaff  A,  if  the  figure  be  fuch,  that  it  fhould  be  clofed.  Moreover  I  order 


A 


98°:  30' 


20(0 

B 


98  :3o/ 


1 15:10' 


86:  i  o' 


them  to  come  to  me  at  B,  along  the  line  A  B,  mca- 
furing  it  in  their  way  :  but  I  at  B  wait  ’till  the  mag¬ 
netic  needle  come  to  ftand.  quite  ftill:  and  then  I 
obferve  what  degree  of  the  limb  the  north  point  of  the 
needle  ftands  over:  And  here  in  B  it  pointed  to 
98°  30';  this  I  fet  down  in  my  book,  near  any  line 
at  pleafure,  A  B  on  the  other  fide  fetting  down 
the  diftance  A  B,  meafured  by  the  afiiftants ;  viz. 

20  ( o , 

Then  I  quit  the  ftaff,  ere&ed  perpendicularly  at  B, 
and  convey  along  with  me  the  inftrument  to  C,  where 
I  again  look  thro’  the  fame  fights  from  C  towards  the 
ftaff  B  *,  and  there  I  flop,  till  the  magnetic  needle  flop 
too.  Its  point  fhews  1150  io' s  which  I  write  down 
near  the  line  BC:  The  afiiftants  coming  from  B  to  C, 
carry  with  them  the  ftaff,  left  by  me  at  B,  and  mea- 
fure  the  diftance  BC ;  which  is  10  (oj  which  I  write 
down  as  before.  I  proceed  to  fhift  my  inftrument  c 

from  C  toD,  whilft  the  afiiftants  fix  the  ftaff  upright  i90°:30' 
at  C:  I  again  look  thro’  the  fame  fights  from  D  to  C,  e 

and  obferve  the  degrees  pointed  out  by  the  needle  i  0  _  , " 

viz.  86°  io'.  The  afiiftants  mealure  CD,  bringing  2 ^9  -3°  10(0 
with  them  the  ftaff,  which  they  fix  up  at  D;  the  diftance  0  F 

CD  was  30  (o  which  I  write  down  by  the  fide  of  the  236°  145 '  20  (o 
fine  CD :  and  fo  on,  till/I  come  to  A  again :  and  from  q 

this  figure  and  operation  has  arilen  the  prototype  here  0  ,| 

denoted.  3  25  =45 1  52  (o 
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In  the  fame  manner  might  the  prototype  or  a  figure  of  fifty  angles,  of 
what  length  foever  the  fides  were,  be  fet  down;  A  commodious  practice 

this,  all  Survëyers  muft  own.  _  r 

We  may  moreover  here  obferve  the  difpatch  of  the  Operation  :  i  he  ai- 
fi Rants  are  always  meafuring,  almoft  as  fait  as  they  can  run  •,  all  the  fray 
being,  till  the  needle  come  to  ftand  fhll,  and  point  out  the  degree^  to  Le 

writ  down.  _  .  .  c  , 

What  has  been  hitherto  advanced  is  notorious,  and  there  are  leveral 

Survcyers  who  often  employ  this  inftrument  But  to  thele  things  I  now 
add  a  new  method  of  forming  the  geometrical  figure  from  tne  prototype  ; 
which  prototype  has  no  manner  ofrefemblance  with  the  figure  itlelf.  .  ine 
method  ufually  employ’d  for  conftrufting  this  figure  is  fo  prolix  and  intri¬ 
cate,  as  to  have  near  difgufted  me  from  fo  expeditious  an  ufe  of  this  in¬ 
ftrument,  had  I  not  hit  on  a  method  cf  laying  down  with  eafe  the  figure 

on  paper,  as  follows:  _  #  ‘ 

Fir  ft  draw  on  paper  with  a  lead-pencil  a  line,  on  which  defcribe  the 
fisure  S  N,  the  magnetic  needle,  with  its  point  and  fwallow  s  tail, 
to  denote  north  and  fouth  :  This  needle  will  immediately  determine  the 
north  and  fouth  of  the  figure  fought. 

After  this,  if  you  want  the  fituation  of  the  firft  line  AB,  {fig-  12.)  fet 
down  in  the  prototype,  with  the  degrees  98°  30'.  employ  for  greater  faci¬ 
lity  fake  an  entire  horn-circle,  divided  into  360  deg.  on  which  one  diame- 
ter  is  drawn  with  a  fteel  point ;  the  360  degrees  beginning  to  be  reckoned 
from  one  extremity  of  this  diameter,  quite  to  360:  apply  therefore  your 
horn  circle  on  the  line  reprefenting  the  magnetic  needle,  in  fuch  fort,  that 
the  diameter  of  this  horn  circle  fhall  coincide  with  this  reprelentation  of 
the  needle,  and  the  centre  of  the  circle,  with  the  middle  point  O  of  the 
needle ;  and  finally,  that  the  beginning  of  the  numbers  on  the  horn  circle  be 
towards  the  fwallow’s  tail,  that  is,  the  fouth  point  of  the  needle. 

The  middle  point  O  of  the  needle  will  denote  the  origin  of  all  the  di- 
reftions  of  the  lines  to  be  fet  down  •,  or  better,  the  beginning  of  each  one 
of  the  lines  drawn  in  the  prototype.  That  is  O  will  reprefent  the  point 
A  of  the  line  AB  ;  the  point  B,  of  the  line  B  C  j  the  point  C  of  the  line 
C  E,  and  fo  on. 

Laying  the  horn  circle  as  was  before  faid,  begin  to  reckon  From  the 
fwallow’s  tail,  that  is,  from  the  fouth,  and  proceed  to  the  eaft  quite  to 
98°  30k  as  fet  down  in  the  prototype  near  the  line  AB,  and  there  make 
the  point  B,  and  with  a  lead  pencil  draw  the  line  OB,  which  will  give  the 
direction  fought  of  the  line  AB:  Then  wherever  the  line  AJB  fhalTbe 
drawn  on  this  paper,  it  fhould  be  parallel  to  this  line  OB,  and  its  begr 
ning,  viz.  the  point  A,  be  towards  O,  and  its  point  B  proceed  towardr. 
the  eaft  of  the  needle,  delineated  on  the  paper. 

Now  do  as  much  for  each  line  fet  down  in  the  prototype,  as  you  have 
already  done  for  the  line  AB:  For  inftance,  I  obferve  near  the  iineBC 
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1 1 5°  iof  I  therefore  place  the  horn  circle,  as  before,  upon  the  needle 
SN,  and  I  begin  in  S  to  reckon  eaftward  1 150  10',  and  there  I  make 
the  point  C,  and  draw  OC,  denoting  the  dire&ion  of  the  line  BC  •,  and 
fo  on  to  the  end.  Whence  arifes  the  above  figure,  which  I  call  the 
Preparatory  Rotula. 

I  would  now  hint,  that  this  rotula  might  be  formed  by  one  only  appli¬ 
cation  of  the  horn  circle  :  For,  the  circle  being  duely  and  accurately  ap¬ 
plied,  and  on  it  a  piece  of  lead  placed,  for  it  to  remain  immoveable,  ail 
the  points,  defigned  in  the  prototype,  may  be  marked  round  with  the  laft 
letters  of  each  line,  as  here  the  letters,  D,  B,  C,  E,  G,  F,  A.  Then 
removing  the  circle,  we  may  draw  all  the  true  lines  of  direction,  as 
here  the  lines,  OB,  OC,  OD,  OF,  OG,  OA;  which  is  therefore  very 
accurately  and  readily  done.  In  this  rotula  we  immediately  fee  that  the 
line  OB  reprefents  the  line  A  B  of  the  prototype  *,  but  the  line  O  A,  the 
line  G  A,  on  the  fcore  of  the  different  origin  of  thefe  lines. 

It  may  pofiibly  be  objeóted,  that  this  would  prove  very  difficult,  were 
the  number  of  the  angles  of  the  figure  great  *,  becaufe  in  that  cafe  the 
points  would  come  to  be  too  near  each  other,  nay  fometimes  perhaps 
coincide  :  In  which  cafe  there  would  be  no  room  for  infcribing  the  letters 
to  denote  the  extremity  of  each  line  by.  My  anfwer  is,  that  room  may 
always  be  found,  tho’  feveral  lines  fhould  fall  upon  each  other,  or  coin¬ 
cide,  provided  inftead  of  the  capital,  the  fmaller  letters  be  ufed  :  Becaufe 
the  points  denoting  each  line,  may  be  put  unequally  diftant  from  the 
center  O ;  and  in  this  manner  nothing  fliall  hinder,  but  that  all  the  lines 
may  be  drawn,  or  at  leaft  diftindtly  denoted  by  their  proper  letters. 

If  the  preparation  above  defcribed  could  be  readily  and  accurately  done, 
the  geometrical  figure  would  be  formed  with  ftill  greater  difpatch,  pro¬ 
vided  a  fit  place  were  rightly  taken  for  the  firft  angle  A  *,  to  find  which 
we  fhall  lhew  hereafter. 

Now  fuppofing  this  fit  place  to  be  in  A,  Fig.  7,  8,  thro*  A,  I  draw  with  F,v.  7amj?> 
a  lead  pencil  a  line,  parallel  to  the  radius  O  B  of  the  rotula ,  and  I  take  in 
a  given  fcale  between  the  legs  of  the  compaffes  the  opening  20  (o,  becaufe 
in  the  prototype  at  AB,  the  length  is  thus  marked:  This  done,  1  corn- 
pleat  the  line  AB  with  ink.  Again,  thro’  the  point  B,  I  draw  with 
a  lead  pencil,  a  line  parallel  to  the  radius  O  C  of  the  rotula ,  making  it 
10  fo  in  length,  as  marked  down  for  B  C  •,  this  done,  I  draw  BC  in  ink. 

Again,  thro’  the  point  C  with  the  lead  pencil  I  draw  a  line  parallel  to  the 
radius  OD  of  the  rotula ,  making  it  30  fo  in  length,  as  is  C  D  in  the 
prototype:  And  thus  proceeding,  I  accurately  and  very  readily  compleat 
the  figure  •,  efpecially  if  we  employ  a  redfangle-triangle  of  wood  or  ivory 
for  drawing  the  parallels :  And  then  the  bufinefs  is  perform  d  almoft  with 
equal  difpatch,  as  if  each  angular  point  of  the  figure  were  given  in  pofi- 
tion.  Such  then  is  my  method  of  forming  the  geometrical  figure  from 
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the  given  prototype.  We  are  now  to  find  the  proper  place  on  the  paper, 
for  the  beginning  A  of  the  figure. 

The  fite  of  the  figure  to  be  conftrudted  on  the  propofed  paper,  depends 
on  two  things ;  viz.  on  the  fituation  we  there  give  the  needle  SN  of  the 
preparatory  rotu'ia ,  and  on  the  pofition  A,  the  beginning  of  the  figure. 
To  proceed  therefore  furely,  it  is  expedient  immediately  to  compleat  this 
preparatory  rotula  on  fome  fmall  piece  of  paper :  and  being  done,  lay  it  ori 
a  level  table,  fattening  it  there  with  a  foft  wax  or  otherwife  :  Then  take 
in  the  fcale,  defigned  the  figure,  with  a  compaffes,  the  diftance  AB,  viz. 
io( o  fet  down  in  the  prototype  •,  and  place  the  one  leg  of  the  compaffes  in 
the  point  you  at  random  defign  for  the  beginning  A  •,  the  other  leg  apply 
in  fuch  manner  on  the  table,  that  its  pofition  may  with  the  firft  point  of 
the  compaffes  make  aline  parallel,  at  leaft  to  the  eye,  to  the  radius  OB  of 
the  rotula  *,  and  with  chalk  mark  the  two  points,  fetting  alfo  down  the 
letters  A  and  B. 

Then  again  take  in  the  propofed  fcale  the  opening  BC,  viz.  io  (o, 
and  fetting  one  point  of  the  compaffes  in  B,  already  marked,  fet  the  other 
on  the  table  in  fuch  fort,  that  its  pofition  may  form  with  the  point  B,  a  line 
parallel  by  fight  to  the  radius  of  the  rotula  O  C  •,  and  with  chalk  mark  the 
point  and  letter  C. 

Further  take  in  the  propofed  fcale  the  aperture  CD,  viz.  30  (o;  and 
fetting  one  point  of  die  compaffes  in  C,  fet  the  other  on  the  table  in  fuch 
fort,  that  its  pofition  may  with  the  point  C,  form  a  line  parallel  to  the 
eye,  to  the  radius  of  the  rotula  O  D,  and  with  chalk  mark  the  point  and 
letter  D.  In  the  fame  manner  mark  all  the  other  points  E,  F,  G,  and  by 
this  means  you  fhall  have  the  geometrical  figure  depicted  nearly  on  the 
table,  in  fuch  manner  that  the  diftindtion  and  fituation  of  its  greateft 
length  and  breadth  may  be  feen. 

Then  apply  the  paper  deftined  for  the  geometrical  figure  upon  this 
table,  by  fhifting  it  this  way  and  that,  till  it  exadtly  cover  the  figure 
marked  with  chalk ;  and  thence  take  the  fite  of  the  needle  S  N  of  the 
rotula ,  and  the  place  A,  deftined  for  the  beginning  of  the  figure  to  be 
conftrudted  on  the  paper  •,  which  being  done,  every  thing  will  be  plain. 

•  But  if  you  fet  down  the  lines,  marked  out  by  the  compaffes,  not  only  to 
the  eye,  but  geometrically  parallel  to  the  radius  of  the  rotula ,  then  all  the 
figure  on  the  table  will  be  geometrically  drawn. 

Finally,  if  the  firft  application  of  the  preparatory  rotula ,  on  the  table, 
to  the  radius  of  the  rotula  fhould  caufe  the  figure  to  projedt  without  the 
table,  the  remedy  is  eafy  ;  either  by  fhifting  the  place  A  of  the  begin¬ 
ning  of  the  figure,  or  diverting  a  little,  if  needful,  the  preparatory 
rotula  from  its  firft  fituation,  affigned  on  the  table.  For,  if  by  the  fcale 
the  figure  may  be  fet  off  on  the  table,  its  not  anfwering  fo  well,  and  its  pro¬ 
jecting  beyond  the  table,  will  be  owing  to  one  or  other  of  thefe  defedtsj 
either,  to  the  undue  fite  at  firft  given  to  the  needle  of  the  rotula  S  N  (for  it 
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hiièht  happen  that  the  fcale  might  bear  the  figure  being  conftrufted  on 
the  table,  as  alfo  the  pofition  of  the  beginning  A,  and  yet  not,  the  undue 
fite  given  the  needle  SN)  or  to  the  undue  pofition  of  the  beginning  A, 
tho’  the  fcale  or  given  fite  of  the  rotula  might  bear  it. 

I  here  add  another  prototype,  which  fhall  clofe  an-  A 

other  figure,  if  any  one  fhould  have  a  mind  to  try  it. 

But  if  we  would  know  the  number  of  degrees  of  any 
angle,  fet  down  in  the  prototype ;  *tis  now  well  known 
to  be  done  by  two  fubftraftions  :  The  degrees  let  down 
both  above  and  below  the  fought  angle  are  to  be  taken, 
and  the  lefier  to  be  fubftrafted  from  the  greater  num¬ 
ber  %  if  the  remainder  be  lefs  than  i8o,  then  it  is  to 
be  fubftrafted  from  1805  but  if  exceeding  180,  then  , 

180  to  be  fubft rafted  from  the  firft  remainder,  and  the  3090: 15^  2  »9  (* 
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fecond  remainder  will  give  the  number  of  degrees  of 
the  angle  fought :  For  inftance  :  If  we  want  the  num¬ 
ber  of° degrees  of  the  angle  C,  fet  down  in  this  laft 
prototype  j  I  fubftraft  7 0  from  1 1 2 0  1 5/  >  remain¬ 
der  is  1050  15^  which  is  lefs  than  180  j  I  therefore 
fubftraft  1050  15'  from  180;  the  remainder  is  74°  , 

the  number  of  degrees  of  the  fought  angle  C.  But  if  I  want  the  num¬ 
ber  of  degrees  of  the  angle  D,  I  then  fubftraft  70  from  309  15^  the  re¬ 

mainder  is  3020  15',  which  exceeds  180;  from  this  remainder  therefore  I 
fubftraft  180,  the  refidue  is  122°  if',  the  number  of  degrees  of  the  angle 

fought  D. 

It  may  often  happen  that  an  area  irregularly  curvilinear  fhall  offer  to  be 
meafured  and  geometrically  conftrufted  ;  fuch  as  are  the  two  reprefented 
Fig.  9.10.  and  the  area  fhall  both  from  without  and  within  be  every  where Fjg. 
acceffible,  or  only  inacceflible  from  within  •,  yet  we  muftalwayswork  by  Ap¬ 
proximation,  and  that  in  a  twofold  manner  1  Either  we  confider  the  figure 
as  a  reftilinear  of  many  angles,  and  its  circumference  confifting  of  feveralvery 
fhort  reftiliuear  fides,  which  thusalmoft  quite  deftroy  the  curvity,  as  may 
be  feen  (Fig.  9.)  Its  area  is  afterwards  to  be  divided  like  a  reftilinear  figure 
into  a  number  of  triangles,  whole  fum  exhibit  that  of  the  figure.  Or  we 
give  it  a  new  reftilinear  circumference,  as  (Tig.  10.J  fo  formed,  that  what 
the  true  figure  lofes  in  one  part,  may  be  compenfated  in  another  neaily, 
as  is  done  (Fig.  10.)  where  the  two  fpaces  a  compenfate  each  other,  as  alio 
the  two  fpaces  b ,  the  two  d,  and  the  two  fpaces  c.  Then  the  area  is  found 
toolby  means  of  triangles ,  whofe  fum  is  put  equal  to  the  curvilinear  area  given . 

But  this  laft  approximation  is  extreme  rude,  and  cannot  ferve  geome¬ 
trically  to  conftruft  the  figure,  or  tolerably  reprefent  it.  But  if  the  figure 
be  anyhow  to  be  laid  down  on  paper,  the  firft  method  hinted  for  rig .  9. 
is  the  more  preferable  :  In  which  cafe  the  above  mentioned  ufe  ol  the. 
magnetic  needle  is  highly  conducive,  and  better  than  all  the  common  ways. 


9  an.l  i o- 


46 


LITERARY  MEMOIRS 

But  when  Rich  a  figure  of  many  fmallfides,  already  conftrudled  on  paper, 
is  to  be  calculated  or  caft  up-,  it  is  to  be  divided  into  feveral  rectangles 
and  triangles,  which  will  caufe  no  finall  trouble  :  I  therefore  bethought 
me  of  another  way  of  laying  down  on  paper  fuch  an  irregular  curvilinear 
figure,  and  then  catting  it  up,  and  that  by  one  fonly  multiplication  ;  a 
way  approaching  the  accurate  truth  as  near  as  any  other,  and  is  as  follows, 
pig:  tr.  Thro’  the  greateft  dimenfion  of  the  figure  draw  the  line  AB,  Fig.  11. 
which  divide  into  any  number  of  equal  parts,  and  the  more  numerous  the 
parts,  the  nearer  you  approach  the  true  area;  thro’  all  the  points  of  divi- 
fion  of  the  line  A  B  draw  perpendiculars,  reaching  to  each  fide  of  the 
figure  :  Meafure  all  the  perpendiculars  and  one  of  the  equal  parts  A  C  : 
Add  all  the  perpendiculars  together,  and  multiply  their  fum  by  A  C, 
one  of  the  equal  parts  of  the  line  AB ;  and  the  produft  will  give  the  area 
of  the  figure  nearly  :  There  is  here  no  other  error  befides  that  arifing  from 
the  figure  not  being  included  in  fmall  right  lines,  to  be  drawn  thro’  all  the 
extremities  of  the  perpendiculars ;  a  very  inconfiderable  error,  that;  For 
were  thefe  fmall  lines  drawn,  there  would  thence  often  arife  a  necellary 
compenfation,  pretty  exa6t,  as  may.befeen  by  the  lineGH.  But  if  any 
perpendicular  happen  to  cut  the  curve  three  or  four  times,  as  I K,  not  all 
I K  is  to  be  fet  down  in  the  addition,  but  only  IL  ;  fuppofing  L  to  be  in 
the  middle  of  MN  *,  for  in  this  manner  there  will  be  had  a  pretty  accurate 
compenfation,  as  may  be  feenby  the  line  CLP. 

By  the  fame  method  may  be  form’d  geometrically  on  paper  any  fuch 
given  figure,  without  any  other  inflrument  than  that  we  want  for  drawing 
right  lines  and  perpendiculars  in  the  field  :  For  if  you  fet  down  in  your 
book,  the  lengths  of  all  thele  lines,  you  will  compleat  the  figure,  by  draw¬ 
ing  a  curve  thro’  the  extremities  of  all  the  perpendiculars. 

Flere  pofiibly  it  may  be  objected,  that  we  require  the  figure  to  be  every 
way  accefiible  within  fide,  but  that  is  not  needful ;  this  method  may  be 
ufed,  tho’  the  figure  were  a  lake,  or  any  other  place  quite  inacceffible, 
provided  it  were  accefiible  without  fide. 

In  this  cafe  the  propofed  figure  is  only  to  be  included  in  a  redlangle. 
Fig.  is.  whofe  four  fides  touch  the  figure,  as  is  to  be  feen  by  Fig.  12.  AB  and 
CD  will  be  the  greater  dimenfion  of  this  figure,  which  I  may  divide  into 
any  number  of  equal  parts ;  drawing  perpendiculars  to  the  divifions,  and 
meafuring  them,  I  fet  down  their  lengths  in  my  book;  and  thus  I  may 
eafily  conftrudt  the  figure  at  home,  and  call  up  as  above.  To  find  the 
fum  of  the  perpendiculars  contained  within  the  figure,  you  need  only 
multiply  the  length  AC  or  BD  by  the  number  of  perpendiculars  betwixt 
thefe  two:  beginning  here  from  EFI,  and  ending  at  GI.  Then  add  all 
the  perpendiculars  betwixt  the  limb  of  the  given  figure,  and  the  lines 
AB,  CD ;  as  here  the  lines  HK,  OL,  ME,  FN,  &c.  Let  this  fum  be 
fubftradled  from  the  above  product,  the  remainder  will  be  the  fum  of  the 
perpendiculars,  which  multiplied  by  AE,  orEN,  the  product  will  give 
the  area  fought.  .  By 
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By  the  fame  method  too,  may  the  area’s  of  any  mixt  irregular  figures  be  Fis-  J3- 
obtain’d  by  only  one  multiplication :  For  inftance,  fuppofe  a  figure 
bounded  by  a  right  line,  andean  irregular  curve,  as  here  Fig.  13.  The 
right  line  AB  is  to  be  divided  into  a  number  of  equal  parts,  the  more  the 
better  :  Then  from  the  points  of  diviuon  are  perpendiculars  to  be  erected; 
which  added  together,  and  that  fum  multiplied  by  one  of  the  equal  parts 

AC.  we  have  the  area. 

If  any  other  figure  were  included  betwixt  two  right  lines  perpendicular  to  t 
each  other,  and  an  irregular  curve,  as  Fig.  14.  the  longer  right  line  AB 
is  to  be  divided  into  equal  parts,  and  thro*  the  points  of  divifion,  paral¬ 
lels  drawn  to  BC  :  But  in  fumming  up  the  perpendiculars,  only  half  BC  is 
to  be  fet  down  •,  then  that  fum  multiplied  by  one  of  the  equal  parts,  as 
DB,  gives  the  area. 

If  any  other  mixt  irregular  figure  be  included  within  two  parallel  right 
lines,  perpendicular  to  a  third,  and  an  irregular  curve,  as  Fig.  15,  This  Fi 
third  AB  is  to  be  divided  into  equal  parts,  and  perpendiculars  ere&ed  to 
the  points  of  divifion  •,  and  in  fumming,  half  only  of  the  two  extremes, 

AD,  BC  to  be  added :  And  multplying  this  fum  by  one  of  the  equal 
parts,  as  BE,  you  have  the  area  foughti 

Finally,  if  any  irregular  mixt  figure  be  included  betwixt  two  right  pa-  Fig.  ^ 
rallel  lines,  and  two  irregular  curves,  as  Fig.  16,  Then  to  thefe  two  pa¬ 
rallels  draw  the  perpendicular  AB,  which  divide  into  equal  parts  ;  and  at 
the  points  of  divifion  eredl  perpendiculars  to  AB,  or  parallels  to  CD,  EF : 

Sum  up  all  thefe  parallels,  and  only  half  of  the  two  extreme  parallels  CD, 

EF.  Then  multiply  this  fum  into  one  of  the  equal  parts,  as  BG,  and  you 
have  the  area  of  figure  16.  Thus  far  of  regular  figures.“ 

There  are  alfo  fome  compendiums  for  regular  figures.  For  inftance, 
all  regular  polygons  of  the  fame  denomination,  that  is,  having  a  like 
number  of  angles,  are  mutually  fimilar  :  All  circles,  all  fe&ors  of  a  circle, 
whofe  fubtended  angles  are  mutually  equal,  are  alfo  mutually  fimilar  figures. 

This  being  well  obferved,  and  if  befides,  we  duely  underftand  the  ufeful- 
nefs  of  decimal  arithmetic,  which  in  geometry  is  extraordinary,  we  fliall 
thence  procure  very  elegant  compendiums. 

For  in  this  cafe,  if  we  once  take  the  trouble  tq'caft  up  the  area  of  a 
figure  in  each  kind,  whofe  fide,  or  diameter,  or  radius  is  1  (o,  'there  will 
thence  arife  an  excellent  compendium.  . 

But  in  the  firft  place  I  call  that  Decimal  Arithmetic,  in  which  the  inte-  Decim^  Amh- 
ger  or  firft:  linear  meafure,  as  a  rod,  perch,  fathom,  Csfc.Js  divided  into"K 
ten  equal  parts,  called  primes  *,  a  prime  again  divided  into  ten  equal  parts, 
called  feconds  •,  a  fecond  divided  into  ten  equal  parts,  called  thirds ,  and  fo  on. 

In  planes  the  integer  fquare  meafure  is  divided  into  400  fquare  primes  j 
a  fquare  prime  into  100  fquare  feconds  a  fquare  fecond  into  10 o  fquar& 
thirds ,  &c.  * 

In 
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In  cubes,  the  integer  cubic  meafure  is  divided  into  1000  cubic  primes  \ 
a  cubic  prime  into  1000  cubic  feconds,  &c. 

Moreover,  in  this  Algorithm,  after  the  integral  parts,  is  fet  down, 
feparated  by  a  crotchet,  the  value  of  the  laft  numeral  charaóter ;  and  the 
dimenfion,  in  its  proper  charaóter,  as  q  for  plane,  c  for  cube,  excepting 
the  linear,  which  need  not  be  expreffed. 

If  in  lines  I  would  write  down  43  integers,  I  fet  them  down  thus  i 
43(0  :  But  if  I  would  write  down  four  integers,  and  three  primes,  I  do  it 
thus ;  43(1.  If  I  would  fet  down  four  primes,  and  nine  thirds,  I  do  it 
fo-,  409(3.  And  fo  on. 

In  planes  i  if  I  would  write  down  54  fquare  integers,  I  write  54(0^. 
If  I  would  exprefs  five  integers  and  nine  fquare  primes,  I  do  it  fo,  509(2?* 
If  I  would  write  down  40  fquare  primes,  76  fquare  feconds,  I  write 
4076  (4£.  To  exprefs  nine  fquare  primes,  and  eight  fquare  feconds,  I  do 
it  thus  ;  908  (4^,  &c. 

In  cubes:  76  {pc  denotes  76  cubic  integers:  9573  f3<r  fignifies  nine 
cubic  integers,  and  573  cubic  primes;  7009  (3c  ftand  for  feven  cubic 
integers,  and  nine  cubic  primes  :  807 6 (6c  exprefies  eight  cubic  primes, 
and  76  cubic  feconds. 

Hence  may  be  feen  that  in  lines,  to  each  denomination  is  allotted  one 
fingle  place  •,  as  to  primes  one,  to  feconds  one,  to  thirds  one,  c.  Be- 
caufe  beyond  nine,  the  denomination  changes  to  a  higher. 

In  planes,  to  each  denomination  are  referred  two  places  -,  as  two  to 
primes,  two  to  feconds,  becaufe  as  far  as  99  the  fame  denomination 
fubfifts. 

In  cubes,  to  each  denomination  are  three  places  allotted  -,  three  to 
primes,  three  to  feconds,  &c.  becaufe  as  high  up  as  999  the  fame  deno¬ 
mination  is  continued. 

Hence  it  is,  that  for  the  greater  clearnefs,  it  matters  not  in  lines,  what 
number  is  put  after  the  crotchet,  which  is  the  fraótional  index  or  charac¬ 
ter.  But  in  planes,  it  fhould  be  an  even  number,  and  in  cubes,  a  ternary : 
And  where  it  is  not  fo  fet  down,  it  is  fo  underftood  to  be,  by  virtue  of  the 
pofition  of  the  laft  figure:  For  46  (iq  and  460(2^  are  equal-,  as  are 
49  (ic  and  4900  (3c.  On  which  account  it  is  proper  to  complete  the 
fraótional  index,  which  is  an  even  number  in  planes,  and  a  ternary  in 
cubes,  by  a  due  appefition  or  removal  of  cyphers  fo  that  inftead  of 
42  fi?»  we  write  420(2^-,  or  in  lieu  of  49540  (4c,  4954(3^  and  Yec 
their  value  remain  unaltered. 

The  method  of  operation  remains  the  fame,  as  if  all  the  parts  were 
integers  *,  only  obferving  that  in  addition  and  fubftraótion,  the  fraótional 
index  and  the  dimenfion  of  the  numbers  remain  the  fame,  that  they  were 
in  the  given  numbers. 


But 


49 


of  Germany,  &V.' 

But  in  multiplication,  both  the  fractional  character  and  dimenfion 
are  changed  by  addition  :  for  here  the  fum  of  the  fractional  characters 
will  give  the  character  or  index  of  the  produdt,  and  the  fum  of  the  pro¬ 
ducing  dimenfions,  the  dimenfion  of  the  product :  as  if  4(1  be  multi¬ 
plied  by  4(1,  the  product  will  be  16(2:  and  i6(2q  multiplied  by  4(1 
gives  64(^30,  &c. 

In  divifion  the  fractional  index  and  dimenfion  are  changed  by  fubftrac- 
tion,  becaufe  divifion  is  contrary  to  multiplication.  The  fractional  character 
therefore  of  the  divifor  is  to  be  fubftracted  from  that  of  the  dividend,  and 
the  remainder  is  the  fractional  index  of  the  quotient.  Moreover,  the  di¬ 
menfion  of  the  divifor  is  to  be  fubftracted  from  the  dimenfion  of  the 
dividend,  and  the  remainder  is  the  dimenfion  of  the  quotient :  As  if  I 
divide  64(30  by  i6(2q,  the  quotient  will  be  4(1  •,  but  if  I  divide  64(30 
by  16(1,  the  quotient  will  be  4(2q,  which  ftands  for  4  fquare  primes. 
For  a  line  has  one  dimenfion  ;  a  plane,  two  ;  a  body,  three. 

Thefe  things  being  well  obferved  and  underftood  ;  for  calculating  the 
areas  of  regular  polygons,  ufe  only  the  following  table,  in  which  I  exhibit 
the  areas  of  10  fuch,  the  length  of  each  of  whole  fides  I  fuppofe  1(0. 


AREA 
Of  a  Triangle  -  - 
Square  -  -  - 
Pentagon  -  - 

Hexagon  -  - 
Heptagon  -  - 


-  43(2ft 
-  i(oq 
i 72(2q 

26o(2q 

36l(2q 


AREA 

Of  an  Octagon  -  - 

Enneagon  - 
Decagon  -  - 

Endecagon  - 
Dodecagon  - 


-  48  i(iq 

-  6l.7(2q 

-  765(2 q 

”  935(2q 

-  in6(2q 


For  inftance,  let  it  be  required  to  find  the  Area  of  any  regular  decagon, 
whofe  fide  is  32(1,  Ionly  fquare  32(1, which  makes  io24(Tq,and  multiplying 
it  by  7Ö5(2q,  the  produdt  is  783360^,  for  the  area  of  the  decagon  fought, 
yet  retaining  the  plane  or  fquare  dimenfion  •,  becaufe  after  this  multiplication, 
there  is  underftood  a  divifion  made  by  i(oq,  which  in  the  product  changes 
nothing  but  the  dimenfion  :  for  it  is  well  known,  that  fimilar  polygons, 
are  to  each  other  as  the  fquares  of  their  homologous  fides,  In  the  fame 
manner  may  all  regular  polygons  be  calculated  by  help  of  the  preceeding 
table. 

The  furface  of  a  circle  being  fought,  either  its  diameter,  circumference, 
or  both,  are  to  be  given  •,  if  any  one  of  the  two,  the  other  is  fought  by 
means  of  the  ratio  of  the  diameter  to  the  circumference, which  is  common¬ 
ly  put  as  7  to  22  •,  but  for  the  fake  of  a  more  expeditious  calculus,  and 
becaufe  alfo  we  employ  decimal  arithmetic,  let  the  ratio  be  put  as  100  to 
314,  which  is  much  nearer  the  truth  than  the  former. 

Now  it  is  evident,  that  the  peripheries  of  circles  are  as  their  diameters. 
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Let  the  firft  compendium  then,  fuppofing  the  diameter  given,  and  the 
periphery  fought,  be  as  follows ;  namely,  multiply  this  diameter  only  by 
314(2,  the  produót  will  give  the  circumference  fought :  always  keeping 
the  linear  dimenfion,  on  the  fcore  of  a  divifion  here  underftood,  and 
hinted  at  once  for  all. 

The  fecond  compendium,  fuppofing  the  periphery  given,  and  the  di¬ 
ameter  fought,  will  be  to  multiply  this  periphery  by  318(3,  the  produót 
giving  the  diameter. 

The  third  compendium,  fuppofing  given  the  diameter,  and  fought  the 
area  of  the  circle,  will  be  to  multiply  the  fquare  of  the  diameter  by 
785(3,  and  the  produót  is  the  area  fought. 

For  the  fourth  compendium  •,  given  the  circumference  and  fought  the 
area  :  multiply  the  fquare  of  the  circumference  by  794(4  and  the  pro¬ 
duót  will  give  the  area  fought. 

Fifth  compendium  for  the  feótor  of  a  circle, whofe  radius  and  the  number 
of  degrees  of  the  angle  are  given,  and  its  area  fought :  multiply  the  fquare 
of  the  radius  by  the  number  of  the  given  degrees,  which  produót  is  always 
to  be  multiplied  by  872(5,  and  this  laft  will  give  the  area  fought. 

Sixth  compendium,  if  the  given  angle  of  the  feótor  contain  degrees 
and  minutes :  The  degrees  are  firft  to  be  converted  into  minutes ;  then 
the  fquare  of  the  radius  to  be  multiplied  by  the  number  of  the  minutes 
of  the  angle,  and  this  produót  by  14533(8,  which  will  give  the  area 
fought. 

Seventh  :  If  in  the  ellipfis  the  two  axes  be  given,  and  the  furface  be  fought : 
I  fay,  the  produót  of  the  axes  is  to  be  multiplied  by  785(3,  which  gwves 
the  area  fought.  This  rectangle,  or  produót  of  the  two  axes  we  ufe  in 
the  ellipfis,  as  we  did  the  fquare  of  the  diameter  for  the  circle. 

Eight :  If  the  diameter  of  the  fphere  be  given,  and  fought  its  furface : 
I  fay,  the  fquare  of  the  diameter  is  to  be  multiplied  by  315(2,  and  this 
gives  the  furface  fought. 

for  the  ninth  and  laft  compendium  :  If  the  periphery  of  a  great  circle 
of  the  fphere  be  given,  and  its  furface  fought  *,  the  fquare  of  the  periphe¬ 
ry,  multiplied  by  318(3,  will  give  the  furface. 

If  you  want  the  folidity  of  any  regular  polyhedron,  ufe  the  following 
table,  exhibiting  their  folidities,  the  fide  of  each  of  which  is  1(0  :  The 
hexahedron  or  cube  I  except,  as  admitting  of  no  compendium. 

t  he  S  o  L  i  D  i  T  Y  of  the 
Tetrahedron  -------  -  1178(40 

Octohedron  ---------  471357(60 

Dodecahedron  --------  768496(50 

Icofahedron  ---------  20898(40 


Now, 
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Now,  fuppofe  given  the  fide  of  any  regular  polyhedron;  for  inftance,  the 
tetrahedron,  its  folidity  is  to  be  found.  The  given  fide  is  to  be  cubed,  and 
this  cube  tobe  again  multiplied  by  the  folidity  above  given  of  the  polyhedron 
of  the  fame  denomination,  as  here  by  1178(40  ;  and  this  laft  produd  will 
give  the  folidity  fought  :  For,  fimilar  bodies  are  as  the  cubes  of  their  ho¬ 
mologous  fides. 

(2.)  For  the  fphere :  If  the  diameter  of  any  fphere  be  given  and  you 
would  find  its  folidity  ;  cube  the  given  diameter,  and  that  cube  multiply 
by  523562(60,  this  lall:  produd  is  the  folidity  fought. 

(3.)  If  the  circumference  of  a  great  circle  of  the  fphere  be  given,  and 
you  would  find  the  folidity  of  the  fphere  :  The  circumference  is  to  be 
cubed, and  that  cube  tobe  always  multiplied  by  168858(7,  which  produd 
gives  the  folidity  fought. 

We  now  come  to  the  fpheroid  ;  which  is  a  folid,  generated  by  the  revo¬ 
lution  of  the  ellipfis  about  its  axis  ;  if  about  the  greater,  the  body  is  ob¬ 
long,  almoft  like  an  egg  ;  but  if  about  the  lefs,  it  is  deprefied  or  flatted, 
like  a  pocket- watch  nearly.  In  the  fpheroid  may  always  be  drawn  thro* 
the  centre  three  axes  mutually  perpendicular.  If  the  two  lead  are  equal 
it  is  an  oblong  fpheroid  ;  but  if  the  two  greateft,  an  oblate  one  ;  and 
were  all  the  three  equal,  the  body  would  be  the  fphere  itfelf  :  But  be  they 
in  any  of  the  above  proportions,  the  produd  of  the  three  axes  multiplied 
by  523562(6  gives  the  folidity  of  the  propofed  fpheroid. 


Of  the  Noftalgia,  or  Home-Ach.  From  the  Breflaw  Collection, 

1718.  p.  832. 

Franfated  from  the  High-Dlttch. 

TH  E  Noftalgia  or  Home-ach ,  as  it  may  be  called,  is  a  kind  of  Ail¬ 
ment,  which  has  been  hitherto  but  little  regarded  by  our  Phyfi- 
cians,  few  of  them,  except  Harderus ,  in  his  Diftert.de  Noftalgia , 
and  j Theodorus  Zzvingerus ,  in  his  Difp.  de  Pathopadridalgia,  taking  any 
notice  of  it.  This  however  is  not  fo  much  to  be  wondered  at,  fince  the 
difeafe  from  its  natural  appearance  is  fo  very  obvious,  and  very  feldom  requires 
the  afliftance  of  a  Phyfician,  nor  fubmits  to  his  judgment  or  prefcriptions : 
So  that  an  annotation  and  defcription  of  it  might  perhaps  be  ranged  in  the 
clafs  of  rarities  rather  than  confideredasathing  very  necefiary  or  ufual.This 
malady  either  affeds  the  brain  or  the  belly,  but  generally  the  former,  and 
difcovers  itfelf  chiefly  in  youthful  perfons,  who  have  been  accuftomed  to 
their  native  country,  and  the  mother’s  kitchen  ;  fuch  a  one  refleding  on  the 
lofsof  a  parent’s  table, the  converfationof  all  his  old  friends  and  acquaintance, 
and  the  manners  of  his  countrymen ;  from  this,  and  his  contemplation  on 

Id.  2  the 
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the  grief  of  his  family  about  his  abfence,  and  whatever  elfe  may  concur  to 
his  continual  difquietude  and  perplexity,  he  feels  the  activity  of  his  body  and 
mind  abated  •,  he  delights  in  nothing-,  his  former  good  appetite  is  fucceeded 
by  an  averfion  to  food,  and  what  he  takes,  being  poorly  digefted,  is  of 
little  or  no  nutriment,  but  his  flefh  begins  to  fall  and  decay,  his  face  turns 
wan  and  pale,  his  limbs  feeble,  the  whole  body  loofes  its  vigour  and  ac¬ 
tivity,  and  fometimes  he  buffers  fuch  a  failure  of  all  the  functions  of 
the  bov/els,  from  dilcontent,  fcrange  air  and  food,  that  it  is  attended 
with  many  trouble fome  confequences,  as  anxiety,  palpitation  of  the 
heart,  and  other  heavy  fymptoms  ;  efpecially,  as  it  frequently  hap¬ 
pens,  that  the  diet  and  the  air  differ  very  confiderably  from  what 
he  has  been  accuftomed  to,  and  he  finds  his  whole  fituation  contrary 
to  what  a  mother’s  indulgence  had  long  allowed  him.  In  this  cafe  the 
medicinal  help  is  generally  very  infignificant,  and  the  cure,  while  abroad, 
is  not  accomplifhed  but  by  a  long  inurance  to  the  alteration  ;  but  the  beft 
remedy  is  a  return  into  his  native  country,  which  commonly  is  effectual 
to  difpel  the  malady  inftantly  without  the  help  of  phyfick. 

This  ficknefs  is  more  prevalent  among  the  Swifs  than  any  other  nation, 
on  which  account  it  is  called  there,  La  maladie  du  pais ,  and  fome  will  affert, 
that  it  is  hereditary  and  peculiar  to  the  natives  of  the  canton  of  Bern, 
tho’  at  the  fame  time,  it  is  not  denied,  but  that  the  reft  of  the  Swifs 
fubjedts  are  not  wholly  exempted  from  it.  Hof  eras  (a),  relates  fome 
particular  cafes  which  the  Swijs  officers  have  obferved  among  their 
troops  in  France  and  Flanders ,  and  particularly  informs  us,  that  new 
recruits,  who,  upon  hearing  the  old  Swifs  foldiers  either  fing  or  play 
a  certain  tune,  frequently  lung  by  the  peafants  that  inhabit  the  Alps  of 
Switzerland ,  and  called  the  cow-dance ,  are  inftantly  taken  with  that  mala¬ 
dy,  and  at  the  lame  time  with  a  burning  fever,  infomuch,  that  the  officers 
were  obliged  to  prohibit  the  whiffling  or  playing  that  tune  upon  any  in- 
ftrument,  under  a  fevere  penalty.  Some  of  our  Readers,  perhaps  will  be 
pleafed  to  fee  the  notes  of  that  bewitching  tune,  wherefore  we  fhall  fet 
them  down  here,  as  they  are  inferted  in  that  differtation.  See  Plate  III. 

plate  Ill-Fig.  I.  pjg.  J  . 

But  however,  we  muft  not  wholly  afcribe  this  difeafe  among  the  Swifs 
to  the  difquietude  of  the  mind,  but  in  a  great  meafure  to  the  change  of 
air  and  diet,  efpecially  as  their  native  air  is  more  pure  and  rarified  than 
what  they  meet  with  in  foreign  countries,  which  to  them  is  generally  very 
thick  and  heavy.  '1  he  learned  phyfician  S.  J.  Scheuchzer ,  in  his  natural 
hiftory  of  Switzerland ,  has  made  the  following  remarks  on  this  malady, 
when  he  fays  :  “  Whofoever  accurately  compares  the  nature  of  the  Swifs 
tc  air  with  that  of  other  countries,  will  find  fome  very  ufeful  and  obvious 
£‘  hints  for  refolving  a  multitude  of  other  remarkable  events,  an  example 

“  of 

{a)  Difp.  de  Pathopatrialgu  fub.  Prasf.  Theod.  Zwiugeri,  §.12. 
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«€  of  which  we  find  in  a  treatife  entitled,  the  natural  occurrences  of  Switzer - 
44  land (7>),  where  the  author  derives  the  Home-ach,  as  a  ftrange  and  dan- 
44  gerous  malady,  in  foreign  countries,  principally  from  the  nature  of  the  air 
44  in  Switzerland ,  and  the  changing  of  it.  Dr.  Detharding ,  in  his  differ- 
44  tation  on  the  healthful  air  of  Rofiock ,  feems  to  be  an  entire  dranger 
a  to  the  air  of  Switzerland ,  when  p.  32.  he  fays,  that  the  Home-ach  of 
t£  a  Switzer  arifes  from  the  unwholefome  air  inclofed  among  the  moun- 
44  tains  he  was  accudomed  to.  This  reafoning  might  indeed  appear 
44  good  to  a  native  of  Rofiock  or  Holland ,  when  out  of  a  clofe  and  impure 
44  fea-air  he  fhould  remove  into  the  Switzer  mountains,  and  there  take 
44  in,  without  doubt,  the  cleared  air  in  Europe  •,  on  which  account  the 
44  Swifs  are  looked  upon  to  be  unhappy,  as  their  ever  ferene  and  clear 
44  air  fubjedfs  them  to  mod  dangerous  fevers  and  ailments,  whenever 
<c  they  come  to  be  oppreded  in  foreign  countries  with  a  grofs,  heavy, 
44  thick  and  drong  preding  medium,  particularly,  with  a  Netherland  fea- 
44  air.”  This  learned  author,  under  that  head,  aferibes  the  Home-ach 
principally  to  the  change  of  air  and  diet  •,  tho’  he  does  not  deny,  but 
that  the  natural  inclination  or  hankering  after  home,  contributes  in  a  great 
meafure  towards  it,  efpecially,  when  from  a  mild  and  tender  indulgence, 
they  meet  with  rough  and  fevere  difeipline,  and  other  ill  treatment  from 
their  officers. 

But  we  fliall  dwell  no  longer  on  this  fubjeef,  than  jud  to  obferve,  that 
other  nations  are  not  exempted  from  the  like  indifpofition,  tho’  it  does 
not  always  or  exadtly  correfpond  with  the  Home-ach  of  the  Swifs ,  which 
is  generally  attended  with  a  fever  ;  of  this  a  learned  friend  in  Upper  Hun¬ 
gary  communicated  to  us  the  following  relation,  as  a  true  fpecimen  of  the 
Home-ach,  (which  difeale  is  called  by  Harder  Nodalgio*.)  44  I  have  ex- 
44  perienced  it  the  latter  end  of  February  and  the  beginning  of  March ,  in 

44  B - my  brother,  who,  after  we  had  continued  for  fourteen  days  at  a 

44  place  fome  didance  from  home,  was  always  fad,  giving  himfelf  up  to 
44  melancholy  :  This  was  attended  with  a  palpitation  of  the  heart,  his  ap- 
44  petite  was  gone,  and  he  was  troubled  with  fuch  anxiety  in  his  mind,  as 
44  prevented  his  reding  the  whole  night ;  I  bled  him,  and  gave  him  fome 
44  antivertiginous  mixtures  and  the  like,  but  all  in  vain,  till  at  lad  we  re- 
44  turned  home,  when  his  malady  entirely  left  him,  and  he  enjoyed  his 
44  former  health. 

(DC.  i.  $.11.  Tom.  t.  p.  57,  &c.  *  In  Diflert.tleNoflalgiaTh.il.  p.  4, 
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0/ Worms  in  Fiih ;  from  the  MiicelL  Berolio.  p.43.  By  J.  L. 

Frilch. 

Tr a’ fated  from  the  Latin*. 

I  Formerly  fupuofed  it  a  bold  afiertion  of  Dr.  Andry  ^  in  his  treatiic 
of  Worms  innuman  bodies,  wnere  he  lays,  p  39.  edition  Anno  1700, 
that  4  with  regard  to  animals,  there  are  icarce  any,  in  which  worms 
c  not  found.’  '"For  lb  many  inftances  and  fo  much  experience  are  re¬ 
quired  to  eftabiifn  this,  as  human  induftry  can  Icarceiy  attain.  However 
I  begun,  and  made  fome  progress  in  enquiries  on  this  occaflon  •,  and  upon 
exarrur.ation,  I  muil  corded,  that  I  found  worms  in  beads,  birds,  reptiles, 
in  canker-worms,  in  rues,  and  luch  like  •,  infects  in  infects.  And  as  the 
fame  author  affirms  in  his  50th  chapter,  that  4  W orms  are  round  in  mold 
4  Fife, 1  1  refolved  to  examine  feveral  river  hfe,  which  I  imagined  to 
be  the  more  liable  to  them  in  our  river  Sprea ,  as  it  is  muddy  and  flow, 
and  Magnates  in  many  places,  by  realen  of  the  fluices  and  mills.  Neither 
was  I  miltaken,  for  I  did  not  only  ciicover  different  worms  inf efeng 
me  fkin  and  lun ace  of  fife,  luch  as  leeches,  lice,  and  fome  of  the  Scarabzus 
or  beetle  kind,  but  1  found  them  alio  in  their  guts  and  head.  Among 
other  hfe  or  this  river,  there  is  a  fort  of  whiting,  which  abounds  re¬ 
markably  with  worms.  The  laft  I  differed  was  Icarce  four  inches  long, 
vet  bad  three  worms,  of  which  one  was  a  foot,  another  8  inches,  and  a 
third  -  inches  long  fo  that  the  rim  was  three  times  the  length  oi  the 
fife.  They  were  not  contained  in  the  guts,  but  were  concealed  in  the 
head,  between  the  gills,  adhering  to  thole  red  fibres,  which  many  con- 
fider  as  the  lungs  of  fife.  This  very  narrow  cavity  in  fo  finali  a  head  had 
obliged  thefe  worms,  whole  length  together  was  25  inches,  to  knot 
^  themfelves  up.  See  plate  III.  rig.  2.  The  large  ft  had  the  moft,  thefeorteil 
the  re  weft  knots  •,  every  knot  rendering  the  body  3  inches  feorter.  They 
were  mea lured  arter  being  unknotted.  I  ofcferved  an  artery  along  the 
back,  from  their  head  to  their  tail,  fufeciently  confpicuous,  by  the  blood 
it  contained,  and  ciftinguifeed,  as  often  as  they  extended  themfelves 
from  the  whitenels  of  their  other  parts;  but  which,  upon  their  contraction, 
became  more  ob  feu  re.  The  breadth  ol  the  body  was  gradually  leliened 
towards  the  tail,  and  terminated  in  a  very  acute  angle.  The  head,  or 
fore-part  was  fomewhat  obfeure,  which  it  could  retract  in  luch  a  manner, 
as  tho’  it  had  been  cut  om  I  found  the  fame  lort  of  worms  too  in  the 
fife  caked  bleak,  which  many  authors  call  the  Bream  or  Bailer  us,  and  others 
the  PJeßya. 
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■ The  Mildew  in  Com  accounted  for.  From  the  Bredaw  Collection, 

An.  17 1 8,  p.  594. 

Franflated  from  the  High-Dutch. 

TH  IS  is  the  difcovery  of  the  celebrated  profeffor  Wolf  in  fome  mea- 
fure  indeed  clafhing  with  what  is  commonly  advanced  on  this  head*. 
i  But  his  happier  genius  enables  him  to  reduce  to  a  degree  of  fcientifical 
knowledge  the  mod  common,  but  neceffary  and  ufeful  facts  in  agriculture 
and  gardening. 

^  heat  has  been  frequently  obierved  tobe  mildewed;  barley  fometim es, 
oats  more  rarely,to  which  we  add  millet,  from  our  own  experience.  The  remedies 
hitherto  propofed  again#  it,  have,  he  remarks,  proved  ineffectual,  from 
the  not  rightly  underftanding  the  nature  of  the  mildew  ;  by  fome  aicribcd 
to  dews  ;  by  others  to  the  feed  itfelf :  Entirely  rejecting  the  fatty  and 
oily  dews,  advanced  by  Cbcmel,  Becher ,  and  Furini ;  he  propofes  his  own 
notion  ot  it,  from  ocular  infpection  and  obfervarion  :  namely,  that  one 
grain  of  baney  lodged  in  the  box  under  the  window  of  his  chamber,  and 
fecured  from  dew  and  rain,  became  mildewed  equally  -with  what  had 
been  fown  in  the  open  fields.  The  principal  ear,  as  alio  one  of  the  fide- 
ears  proved  good,  and  again  produced  good  found  ears  ;  but  another  fide- 
car  was  mi.c*_v.cG  and  jieideu  otners  mildewed  too  1  The  beards  of  the 
mildewed  ears  were  neither  long,  llreight  nor  green,  but  twilled  and  whitifh  • 
the  grain  ruller  than  that  of  the  iound  ear,  but  moftiy  black,  Erinkied 
up  and  down  with  green  :  Towards  the  point  the  grain  divided  into  three 
parts,  xO  as  i...«t  c n  each  fide  other  grains  ieemed  to  fhoot  out,  or  three 
corns  to  grow  into  one :  And  by  the  mioofcope,  the  mildewed  barly 
com  appeared  a  monflruous  production  with  three  bodies ;  as  did  an  oat- 
corn,  monftruous,  and  fpotted  black. 

From  which  he  concluded,  (id  That  mildewed  comis  nothin  2;  other 
tr.an  a  momtruous  prccuction.  (2.)  That  the  motion  of  the  juice  m  fuch 
milhapen  figures  was  impeded.  (3.)  That  the  juice  comes 'to  ftagnat- 
and  confequently,  (4.)  .’To  corrupt.  ~  ‘  5 

The  caute  of  li.cn  monffruous  productions,  our  author  could  not 
hitherto  dilcover  ;  and  to  this  he  afcnbes  the  mifcarriages  in  the  cure. 

*  ^  :J.  Ac; *  Germ.  Vo.M.  p.  132* 
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On  the  TJfefulnefi  of  Allies  in  Agriculture.  From  the  Rrellaw  Col«« 
ledtion,  An.  1718.  p.  1388  &  1409. 

Franßated  from  the  Hie  h-D  utch. 

FOR  the  improvement  of  land,  and  particularly  for  the  increafe  of 
corn,  many  have  had  recourfe  to  fait,  efpecially  nitre  *,  after  having 
obferved,  that  foils,  much  impregnated  therewith,  manifeft  a 
greater  degree  of  fruitfulnefs  than  others  •,  as  for  inftance,  the  province  of 
Xantung  in  China  ;  where  the  earth  is  as  fait  as  fea-water,  yet  producing 
the  fineif  corn,  beft  grapes,  &c.  of  any  part  in  the  world,  not  only  for 
quality,  but  in  confiderable  quantity  too  {a).  And  the  Chinefe  Denys  Kao 
teftifies,  that  any  one  year’s  crop  is  fufficiènt  to  fupport  the  inhabitants  for 
ten  years  running  {b).  In  the  fame  manner  is  the  fertility  of  the  Ukrain  to  be 
accounted  for  «,  tho’  here  more  owing  to  art  than  nature  «,  in  regard  that 
every  fpring  they  there  burn  down  the  grafs,  that  has  been  withering  all 
the  winter  over,  and  which,  when  green,  could  have  reached  above  a 
horfe’s  belly  •,  and  the  refulting  allies,  as  an  alcali  fait,  may  greatly  ferve 
to  improve  land. 

But  in  what  manner  falts,  efpecially  the  nitrous  and  alcaline  fort,  exert 
their  virtues  •,  whether  by  a  material  influx  upon  the  mixtion  of  plants, 
or  by  keeping  the  foil  moift  ?  as  alcali’s  efpecially  attradl  the  moifture  of 
the  air  and  earth,  thereby  fupplying  abundant  nourilhment  for  the  in- 
creaie  of  vegetables  •,  or  whether  in  any  other  manner  ;  is  ftill  a  que- 
ftion  ? 

Potafh  or  foap-boiler’s  allies  have,  after  elixation,  been  found  greatly 
to  improve  lean,  iandy  and  dry  grounds  :  And  upon  making  an  experi¬ 
ment  with  thefe  allies  and  common  dung,  on  two  diftindl  parcels  of  land, 
lowed  with  fourbufhels  of  corn  each  ;  from  the  allies  there  were  reaped  1 iA 
fliocks,  and  from  the  dung,  not  quite  7  :  The  Handing  corn  from  the 
former  was  upwards  of  4  foot  high  ;  and  each  fliock  yielded  from  5  to  64 
bufhels  :  The  other  from  the  dung  was  fcarce  jhalf  lb  high,  giving  only 
about  3  bulhels  the  fhock. 

I  take  allies  to  be  the  quinteflfence  of  all  dungs,  in  regard  that  they 
not  only  make  the  feed  fruitful,  and  promote  its  increafe  and  fhooting 
greatly,  but  ferve  allo  to  root  out  all  manner  of  weeds ;  nay,  greatly 
clean fe  pafture-grounds,  tho’  all  over  molfy,  rendering  them  in  a  fliort 
time  a  fruitful  clover-bottom  :  Whereas  dung,  on  the  contrary,  efpe¬ 
cially  the  frelli  fort,  does,  on  the  fcore  of  its  crudity,  promote  the  growth 
,  of  weeds. 


(<j)  Palifi y.  Tr.  Moyens  pour  devenir  riche  p.  221  feq. 
(^)  Vid.  Ilhrand  Ydes  Voyag.  p.  270. 
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Atoes  mixed  amongft  good  clea  n  wheat,  and  daily  ftirred  in  with 
it  (the  wheat  thereby  turning  jfo  hard  as  fcarce  to  be  bit)  are  obferved 
to  prevent  its  mildewing  little  or  any:  The  fame  thing  holds  of  Sold  corn, 
as  that  of  one  or  two  years  old,  and  for  the  fame  reafon,  namely,  its  be¬ 
coming  hard  :  Lime  alfo  has  the  fame  eftecft. 


A  particular  account  of  the  manner  of  preparing  the  Blue  Allies  in 
Pruflia.  From  the  Brdlaw  Colleddon,  An.  1718.  p.  1391. 

Tranßated  from  the  High  Dutch. 

TO  the  preceding  account  we  think  it  not  improper  to  add  the  me¬ 
thod  of  preparing  the  Blue-atoes,  a  fpecies  of  Potato,  as  it  was  com¬ 
municated  to  us  by  Mr.  George  He  livings  minifter  at  An?erbur°\ 
as  follows.  6  0 

The  Blue-atoes  are  prepared  from  the  common  atoes,  procured  from  the 
burnt  wood  of  lime,  beech,  willow,  hazel  trees,  (Ac.  the  turpentine  kind, 
as  the  fir,  pine,  (Ac.  being  unfit  for  the  purpofe.  X  he  wood  is  firft  burnt  to 
atoes  in  the  open  air,  then  the  atoes  are  preferved  under  a  toed,  to  fcreen 
them  from  the  wet :  After  procuring  a  fufficient  quantity  of  thefe  atoes,  you 
run  or  melt  them  thus  :  Firft  feparating  the  beft  atoes  from  the  worft,  you 
throw  the  former  into  a  furnace,  prepared  for  thepurpofe,  in  which  they  are 
burnt  or  calcined,  till  they  come  to  run  or  melt:  The  melting  is  promoted 
by  a  lye  made  of  the  worft  of  the  atoes,  and  with  this  lye  the° beft  are  con¬ 
tinually  watered,  then  mixed  and  ftirred  together,  till  the  matter  become  of 
a  thick  confiftence,  after  which  they  proceed  to  the  melting  them:  The  lye, 
to  be  fit  for  the  purpofe,  is  boiled  till  it  turns  thick,  and  has  a  fkima  finger 
thick  upon  it.  After  the  afhes  are  fully  calcined  and  run  together,  they 
toew  blueito  ;  and  then  they  are  packed  up  hard  in  catos  of  Several  fizes, 
and  prove  a  confiderable  branch  of  trade,  which  is  carried  on  at  König f- 
berg,  Elbing ,  Thorn,  and  Dantzick,  and  from  thence  to  Holland  and  Eng¬ 
land. Tht  atoes,  when  burnt  from  a  foft  kind  of  wood,  fliew  of  a  light  blue, 
but  from  a  hard,  of  a  dark  blue.  This  fort  of  blue  atoes  is  employed  in 
dying,  foap -boiling,  (Ac.  and  is  inferior  in  goodnefs  to  the  potato,  as  this 
laft  requires  a  better  fort  of  wood,  and  a  larger  quantity  ofatoes  ;  yet  pre¬ 
ferable  to  the  weed-atoes,  as  thefe  are  thrown  into  a  furnace  and  burnt 
without  any  lye.  In  other  refpeóts  the  Blue  atoes  are  very  iharp,  affecft 
the  tongue,  and  hold  much  fait ;  they  muft  always  be  kept  dry,  as 
on  the  accefs  of  moifture,  they  turn  like  a  lime  or  meal,  and  muft  be 
worked  over  again.  The  workmen  muft  avoid  ufing  roots  of  trees, 
or  any  oak  wood,  as  the  former  are  full  of  earth,  and  fpoil  the  atoes,  and 
the  latter  yield  no  good  afhes.  The  apparatus  for  this  procefs  are  ó'lame 
Vol.  II.  I  a°d 
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and  6  fmall  troughs  to  each  houfe,  thefe  laft  being  for  holding  the  lye  j 
two  coppers  of  i4-  ton  built  up  with  maionry  j  a  fmelting  furnace,  and  a 
good  fecure  fhed  for  the  afhes. 


From  Claus  Roemerus  to  G.  G.  Leibnitz,  concerning  an  Inftr ument  of 
his  own  invention. f ora ftr  Gnomical  Obfervations.  Fiom  the  Allied. 
Berolin.  Pars.  II.  p.  276. 

T ranßated  from  the  Latin. 

OUT  of  a  number  of  thoughts,  I  fhall  at  prefent  coiled  one  con¬ 
cerning  an  inftrument,  for  which  I  have  longed  to  fee  a  proper 
chamber  or  building  thefe  twenty-five  years,  but  never  met  with 
one  compleatly  to  my  wifhes. 

The  inftrument  is  a  meridional  axis  fix  feet  long,  revolving  round  the 
poles  A  B,  fupported  by  folid  walls,  and  carrying  in  its  middle,  the  meridio¬ 
nal  circle  E,  of  4  or  5  feet  diameter,  with  the  tube  C  D  of  6  or  8  feet, 
which  revolving  in  the  axis  A  B,  purfues  the  whole  meridian  to  its  very 
horizons,  within  4  or  <  degrees.  The  inftrument  muft  be  fixed  in  a  co¬ 
vered  apartment,  6  feet  broad,  which  is  the  diftance  of  the  Walls.  Its 
length,  accordiug  to  the  meridian,  fhould  be  30,  or  at  leaft  25  feet,  and 
its  heRhth  not  lefs  than  20.  And  that  the  whole  meridian  may  appear  on 
the  circumvolution  of  the  tube,  the  top  of  the  walls  fhould  have  a  con 
tinued  fifiure  or  chink  4  inches  wide,  the  walls  of  this  nearly  bifleded 
apartment  being  bound  together  by  the  intervention  of  a  few  iron 
kars 

The  inftrument  itfelf  being  eafily  contrived,  the  chief  difficulty  lies  in 
procuring  a  building  of  proper  ftrength  and  fituation  for  the  admiffion  of 
it,  which  muft  be  confidered  as  its  necefiary  appendage  and  accomphfh- 
ment.  It  can  be  no  ways  necefiary  to  make  either  the  inftrument  or  its 
receptacle  any  larger.  Befides  three  clocks  of  the  fame  fize  and  fabric, 
there  is  no  occafion  of  any  other  inftrument  ;  all  our  care  fhould  be  con¬ 
fined  to  the  firm  ftrudure  and  conftant  motion  of  it. 

Its  ufeconfifts  in  determining  the  right  afeenfion  and  declination  of  all  vifi- 
ble  points  in  the  heavens,  the  former  by  the  clocks,  the  latter  by  the  circle 
adherinCTto  the  tube  and  axis.  If  it  were  not  over  tedious,l  could  annex  feveral 
ufeful  mechanical  obfervations,  in  managing  the  parts  of  this  inftrument, 
having  experienced  it  for  eight  years,  during  which  time  I  have  made 
ufe  0f  fuch  an  axis  (tho’  very  imperfedly  fixed)  with  no  contemptible 
fuccefs,  which,  God  willing,  I  may  hereafter  demonftrate,  by  publifhing 

my  obfervations. 

Copenhagen ,  Decern.  15,  1700. 
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A  Remedy  for  the  Scurvy  in  Greenland.  From  the  Ada  HafF. 

P',35- 

Tranßated from  the  Latin. 

TTErman  Nicolai ,  who  had  been  twice  at  Greenland,  informs  us  of  their 
XX  common  remedy  for  the  Scurvy,  which  rages  fo  vehemently  among 
them,  as  to  take  away  the  ufe  of  their  limbs.  He  obferved  fuch 
great  abundance  of  fcurvy-grafs  and  forrel  to  grow  in  a  mountain  in 
Bear-ljland ,  as  to  embarrafs  foot-paffengers,  which, it  was  alfo  remarkable 
never  grew  a-part,  but  clofe  together  j  as  if  it  were  a  natural  indication 
for  compounding  them  medicinally,  as  each  by  itfelf  might  be  prejudicial, 
one  abounding  with  an  acrid  volatile  fait,  the  other  being  fenfibly  replete 
with  an  acid ;  the  refult  of  which  combination  and  mixture  is  of  an  interme¬ 
diate  quality  and  nature.  The  common  method  of  ufing  them  in  Green¬ 
land^  is  to  make  a  broth  of  the  freffi  flelh  of  birds  or  rain-deer,  with  a  de- 
cobtion  of  oats  or  barley,  and  to  impregnate  this  foup  with  thefe  anti- 
uuï0  herl:)S>  which  proves  an  extraordinary  medicinal  diet,  that  keeps' 
the  body  open,  evacuating  the  corrupt  humours  as  readily  as  a  purgino- 

potion,  and  fo  thoroughly  purifying  the  juices,  that  the  patient  feems  to- 
attain  a  new  conftitution.  r 


Birch  Beer.  From  T.  Bartholin.  Adh  Halt  p.  49. 

Tranßated  from  the  Lat  i  n. 

THE  juice  of  birch  is  ferviccable  to  perfons  affiióted  with  the  flone 
as  well  as  the  droply,  being  plentifully  furnifhed  with  a  vegetable* 
alt.  Dr.  Payngk,  the  king’s  chief  phyfician,  frequently  com¬ 
pounded  it  into  a  nephritic  draught,  with  a  water  diftilled  from  wild 
thyme  and  mploernes.  A  beer  is  made  from  the  juice  of  this  plant  of 
lingular  flavour  and  fervice,  which  the  noble  Peter  Re  fen  prelidentof 
Copenhagen  ufes  as  a  precaution  againft  the  ftone.  If  malt-liquor  brewed 
with  oatmeal  is  fubffituted  in  the  room  of  that  brewed  with  barley  it  be¬ 
comes  more  efficacious,  of  which  the  Englifh  have  experienced  the  advan¬ 
tage  in  nephritic  patients.^  1  o  which  if  our  common  carrot-feed  were  ad- 
ded,  or  fuffered  to  infufe  in  it  during  fermentation,  it  would  bid  fair  for 
a  very  efficacious  beer  in  fuch  disorders. 


I  2 
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.4  DriPtinv  or  Stillation  of  Urine-,  by  T.  Bartholin.  From  tie 
r  Ada  Haft',  p.  5 2- 

Franßated  from  the  Lat  in. 

A  Colonel,  who  was  troubled  with  a  continual  dripping  of  his  urine, 

could  not  reftrainor  flop  it,  without  a  manual  compreffion  of 

the  ter  indium.  Being  confulted  about  this  diforder,  I  imagine 
there  was  a^refolution  of  the  fphintter  of  the  bladder  from  the  acrimony 
of  the  urine  :  To  foften  which  acrimony,  and  to  relieve  and  reft°re  f 
fphinfter,  I  preferred  an  emulfion  of  almonds,  with  the  cold  feeds  in 

barley-water,  which  effectually  reprefied  this  complaint. 


Of  the  Elk,  and  the  reafon  of  its  being  fubjett  to  the  Falling-fick - 
nefs.  From  the  Breflaw  Collect  ion,  An.  1718.  p.  1524. 

Franßated  from  the  High -Dutch. 

The  Elk,  an  animal  very  common  in  Pruffia,  Courland,  Livoma, 

Norway,  and  the  other  northern  countries,  is  as  high  as  a  lar0e 

horfe  y  his  body  of  the  deer-make,  but  much  thicker  and  longei  ; 

the  lees  hieh’  the  feet  broad  and  cloven  •,  the  horns  large,  lough  an 
me  leg  hig  »  .  t  not  fumifhed  with  fo  many  fmall  horns  as 

Äti«  fleffio  hr  and  ferved  up  a:  the  tables  of  the  gteateft 

poor  by  a  ,arSer  f0rt -fhead- 

pooi  animal  is  aitac  ,  ^  (  their  winter.quarters  in  its  head  : 

t^  “«it  derSÄ^n^S  C 

S  Ä  ai?Ä 

nearer  they  1  were  obferved  •,  fome  of  thefe  laft  be- 

Ing  ftii  in  their  mggot-ftate :  And  which  is fuiprifing,  they  alfo  bred  in 
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the  fkin  of  this  animal,  and  particularly  about  the  fpine  ;  and  being  come 
to  perfection  eat  their  way  thro’  it.  ° 


A  method  of  entirely  removing  and  renewing  the  Bark  of  Trees. 
By  J.  L.  Frifch.  From  the  Mifceli.  Berolin.  Contin.  II.  p.  26. 

Franßated  from  the  Latin. 


TH  E  lord.  of  Carpzow,  a  generous  promoter  of  all  ufeful  Rudies 
communicated  to  me  his  method  of  recovering  the  bark  of  fruit- 
trees,  of  which  he  has  great  numbers,  in  his  fine  orchard  at  Carp- 
zow.  If  he  fees  an  apple  or  pear-tree  with  an  unfightly  rough  coat,  a 
cherry  with  a  refinous  Rock,  or  deformed  with  excrefcences,  or  any  other 
cefect  in  the  Bark,  that  might  poflibly  either  impair  the  future  fecundity 
of  the  tree,  or  which  vifibly  leflens  the  handfome  appearance  of  it  he 
is  not  content  with  the  common  methods  of  redreffing  them  :  He  does 
not  fhave  away  the  roughnefs  ;  he  does  not  remove  any  particular  piece 
of  the  outward  bark,  nor  cut  away  knots  and  plaifier  them  over,  nor 
wound  the  grain  of  the  tree  5  but,  what  may  appear  more  furprifing,  he 
Rnps  off  the  bark  entirely  from  the  lowefi  boughs  to  the  earth  ;  and  indeed 
does  not  only  remove  the  hard,  external  bark,  but  the  thin,  interior  one  * 
io  that  the  naked  wood  appears,  without  the  leaR  fibre  of  its  cover  ad¬ 
hering  to  it.  When  this  nobleman  firR  affured  me  of  the  innocence,  and 
even  efficacy  of  this  method  of  curing  the  difeafes  of  trees,  I  could  not  dif- 
iemble  my  doubts,  as  it  feemed  contrary  to  common  experience:  For  ’tis 
well  known  that  fuch  trees  die,  as  have  been  deprived  only  of  a  fmall 
part  of  the  bark,  if  the  feparation  has  been  circular,  and  quite  round  the 
body  of  the  Rock.  But  as  this  nobleman  afterwards  favoured  me  with  the 
fight  of  a  great  number  of  trees,  which  had  been  treated  after  this  manner 
and  conti  acted  frefii  barks,  experience  has  convinced  me  of  what  I  muft 
mink  was,  before  this  experiment,  unknown  to  us ;  or,  if  it  was  known 
it  does  not  appear  mat  any  other  ever  ventured  to  praótife  it.  Wherefore 
with  the  approbation  of  the  author  of  this  method,  and  for  the  benefit  of 

botany,  and  phyfics,  I  Rial!  communicate  what  I  thought  remarkable  and 
neceflary  in  this  operation. 

inïSffl’  let  the  rfeaf°n  fo.r  ic  the  fummer  folflice,  at  which  time  the 
1  ices  flow  more  liquid  and  copious ;  not  overlooking  the  fituation  of  the 

rÄl  %£*  m0re  readiIy  in  ^  a  fouth' 

Secondly,  let  the  whole  body  of  the  ftock  be  entirely  ftripped  of  its 

Bark,  as  any  remaining  inequality  would  deform  the  tree,  that  is  to  refume 
a  new,  enure  and  fliapely  covering. 


Thirdly, 
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Thirdly,  1..  *.  ^JSSSSSSil  SÄ  SSt 

"ki-„  «  .1«  .»I« '««  »>  ^  SÄ 

Sr''“««?«  ÜCmWhgdilhifd  hy  any  fcind  of  duft  the 
winds  might  force  upon  it.  •  -d  external  impreflion 

.ÄSÄ-- »■*  »i» « » ■“ 

(late.  L  peino-  verv  ufeful  to  thofe  trades^,  that  the 

Jt$£5k  SÄS  SS>  «*  p~“' » * 

proprietors  of  iuch  trees. 


PI.  III.  fig.  4 


T&  Anatomy  of  a  Monkey,  called  a  by  T.  Bartholin. 

From  the  A<ft*  Haft.  p.  07. 

Franßated  from  the  Latin. 

rrn  HERE  was  diffefted  in  the  houfe  of/tory  Jjing  s 

A  SU“/  in “if  RoA  a«c  had  a.  hog-like  head, 
wasbare-buttocked  and  of  a  colour 

this  m%\#o»’snMonkey!tdefcribä  in  the  59th  table  had  a  long  tail,  but 
this,  j otonjton  s  mum^cy,  e  p,  362,  not  very  different, 

ixceptTnglatTs  held  rath{r  refembled  a  Dog’s  Magma  calls  one 

fpecies  of  Apes  with  tails  Mamet.  Gfter  tothev  fays,  P^th«t 
Mamonet  is  an  animal  lefs  than  an  Ape  .  bu  :  our  is  iar  , 

fo  that  we  may  fufpea,  as  thU  ~e  is  tóme^d 
very  hornbie  countenanc^dt  But  however  that  may  be,  we  were,  many 

“  “  invUed  by  Scriverius,  to  the  diffeftion  of  this  Mamonet,  where  we 
obfcrveckthe  following  appearances, which  I  do  not  remember  to  have  feen 

m  r1  TrherlmwaS;  not  the  leaft  trace  or  refemblance  of  a  navel. 

I'  The  teftides  were  pretty  large,  and  placed  about  the  middle  of  the 
cr  pulls  atove  the  penis,  ‘whi/h  was  -nfideraHy  long,  and  provided  to- 
wnds  the  middle  with  two  round  mufcles,  which  ieivecl  to  cr  it. 
The  meaterV^  were  properly  difpofed  on  each  fide,  to  which  the 

fogSi  ones  werePanPneded.  The  Veficulz , fennnaks  were  minute 
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glancs,  and  without  any  contained  humour,  tho’  the  animal  is  extremely 
falacious,  never  looking  at  girls,  without  evident  defire  and  lafcivioufnefs. 

I  he  liver,  confiding  of  three  lobes,  is  furnifhed  with  the  fame  number 
°i  lymphatic  bladders,  as  large  as  a  fi ft,  ftriótly  joined  about  the  middle 
or  their  convexity  to  the  parenchyma  or  membrane  of  the  liver,  tho’  fe- 
paiablc  without  much  difficulty  ;  and  being  contained  within  the  con¬ 
cavity  of  the  lobes,  they  are  accompanied  with  lefier  veficles,  not  unlike 
tne  manner  obferved  in  the  ovaria  of  animals.  The  coat  of  thefe  blad¬ 
ders  was  pretty  thick,  and  divifible  into  farther  membranes  :  They  con- 
tamed  a  pure  lymph,  which  being  expoled  to  the  fire  remained  thin  or 
iimple  like  water,  the  glutinous  parts  of  it  very  probably  concreting-  into 

membranes.  1  his  water  was  fecreted  from  the  liver  by  fome  invifible 
paffages.  J 

4.  A  vefica  or  bladder  of  the  fame  kind  was  alfo  found  in  the  lungs. 

5-  A  grumous  mafs  of  blood,  adhering  by  certain  fibres,  was  found  in 

the  ventricles  of  the  heart,  which,  obftrudling  the  circulation,  kill’d  the 
creature. 


6.  A  great  quantity  of  water  was  collected  between  the  fkin  and  the 
mulc.es  of  the  head,  which  might  be  confidered  as  a  dropfy,  and  be  in- 
uuced  by  the  difference  of  air  and  diet,  and  the  drinking  of  beer. 

7.  His  fpme  was  manifeftly  bowed  and  tortuous,  but  whether  naturally 

or  otherwile,  I  am  ignorant.  1  ’ 

8.  The  fpleen  was  very  fmall,  being  fcarcely  as  long  as  the  breath  of 
three  fingers. 

9-  The  feptum  cordis  feemed  to  be.  very  pervioufiy  porous,  which  circum- 
ltance  may  be  worth  enquiring  into  in  other  Animals. 


Extray  of  a  Differtation,ßrß  fublifhed  in  High-Dutch,  An.  1717  ; 
ey  J.C.  Schott.  From  the  Mifcell.  Barolm.  Vol.III.  p.  336. 

Tranflated from  the  Latin. 

THER.E  iS  a  ftone,  of  very  elegant  workmanlhip,  in  the  royal  jewei¬ 
ls  amber  at  Berlin  and  of  no  little  Angularity, with  regard  to  the  em- 
_ „  b  'r  7  deV1Cf  °/  the,rculpture,  under  which  the  defigner  undoubt- 

enucleadon  kf  °  f  VK  f°m-e  a“nt  rfnfe>and profound  meaning  ;  and  in  the 
Manv  of  them  hlff  ant“Hanes  J>ave  not  fweated  and  differed  a  little. 
W  rL  ^'“  conclude  the  human  face  in  the  jewel  to  refer  to  Socrates, 

fuch  ar£rnmenf«gUreS’  hls.  accuftrs>  wWch  they  endeavour  to  evince  by 

b  lkv  fhi?  rh  ’va%  mdfr  °,brClfe  3  matter>  are  not  without  fome  proba- 
m„J\  ’  ,  y  aft0jd  )lttle  demonftration.  Neither  is  their  opinion 

much  better  lupported,  who  endeavour  to  interpret  it  of  the  rural  god 

Fan, 
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BaS^PfiaBSP36 

°U  Vl^v'nerablelefd  of  an°oTd  manT  thefymbol  of  fage  advice :  Age 
feems  qualified  to  delibemte  S  youth  «execute.^ 1  ^ 

count  of  Romulus  fays,  •  P  a6lion  •  the  care  of  the  common- 

:  SSÄ'^- "Th  tS  &  S* 

•  —  5S5Ä«  Ä 

a  he  .ays  01  points,  p  in  the  underftanding.  They  re- 

gsv-syÄ5r.«aa 

To  which  purpofe  Seneca !  fays,  epift.  4 ^  I  j  the  place  from 

‘  «rd  ^  foul  may"  be  fent  to 

:  things.  It  converfes  iudeed  wich 

‘  The  e“nof  yomhte^the'ffbinet  is  not  a  necefiary  confequence 
fTl  UTr  onlv  follows,  that  our  counfels  fliould  not  be  precipitate  but 

more  agreeable  to  the  pace  of  age  ccmformmg  “ Ljed^to^milit^fom 

“  g«”S » *  F*- » ■  ■»“  -  <«■ 

" "war'is  to  be  commenced  after  mature  deliberation:  War  is  repiefen.ed 
,  l  u!h  nf  a  fieme  horfe.  Their  continual  ufe  in  war  made  them  a 
fymbol  of  it,  and  Anchifes  prognofticates  war  from  the  fight  of  thofe  no 
animals,  upon  his  firft  arrival  in  Italy. 


bellum  0  terra  hofpita  portas , 


Virg. 


Bello  armantur  equ'h  helium  hzc  armenta  minantur f 

Steeds  on  thefe  feats  our  future  wars  proclaim, 

For  fteeds,  employ’d  in  war,  denounce  the  fame. 

This  creature  was  alfo  facred  to  Mars  and  thofe  harnalTed  to  his  war- 
chariot  were  named  Pavor  and  Terror .  Natal.  Com.  Myth,  L.  u. 
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The  laurel  he  holds  in  his  mouth,  denotes  viftory,  and  was  always 

dedicated  to  triumphs  and  conquerors.  Apollo  thus  addrefies  his  be  n 

Daphne  at  the  inftant  of  her  transformation  : 

2a  ducibus  Uriis  aderis,  cum  lata  triumphum 
Vox  canet,  Ö  longas  mfent  capitoha  pompas.  Uviü.  met. 

Crowning  the  chiefs  whom  ecchoing  triumphs  raife, 

Thy  leaves  fhall  publifh  conqueft,  joy  and  praile,  ^ 

While  the  long  pomp  the  capitol  furveys.  3 

\ 

TVip  laurel  was  alfo  a  fymbol  of  immortality. 

Peace  fucceeds  the  glory  of  conqueft,  which  is  expreffed  by  the  Caduceus 
or  W^nd,  engraved  on  the  jewel  behind  the  horfe  :  The  ferpents  wound 
about  the  wand  are  a  fymbol  of  the  force  of  prudence  and  eloquence,  by 
which  peace  is  procured  and  concord  effeded  between  the  mote  violent 
natures  ^  whence  thofe  who  were  lent  to  treat  ol,  and  conciliate  a  peace, 

WeTheerimprovement  of  agriculture  and  farming  enfues  on  peace,  whence 
follows  a  general  plenty.  This  is  reprefented  in  the  ftone  by  the  head 
nf  a  weather  with  an  ear  of  corn  in  his  mouth.  1  his  creature  was  lacred 
to  Mercury  the  god  of  trade,  and  is  the  fymbol  of  traffick,  from  its  exten- 
five  ufe,  and  the  variety  of  commodities  produced  from  it  and  as  ler - 
cun  is  alfo  deemed  the  author  ol  manufacturing  it. 

CU  Tertullian,  talking  of  the  ancient  Pallium  or  cloak  fays,  ‘  that  Mercury 
‘  is  fuppofed,  on  his  being  delighted  with  the  foft  wool  of  a  ram  to 
«  have  Head  a  fheep,  and  after  forming  the  wool  into  yarn,  to  have 
<.  wove  it  into  the  lhape  of  that  ancient  garment,  which  he  wound  about 
‘  with  the  tender  bark  of  Philyrad  This  opinion  is  iupported  by  a  ftone 
mentioned  by  Leon  :  Auguftin  in  the  edition  of  Gronovtus,  L.i.IN.z. 
where  Mercury  is  reprefented  leaning  on  a  ram,  with  his  rod  in  his  left 
hand,  and  a  purfe  behind  his  head  ;  as  he  was  eipecially  ^edited  with  the 
care  and  increafe  of  herds  and  cattle,  in  which  the  riches  of  the  firft  ages 
chiefly  confifted.  CAius  Rhodiginus  remarks,  lib.  1 6.  cap.  19.  ‘  borne 
‘  have  called  Mercury ,  Kerdous  or  lucrative,  as  prefiding  over  traffic  k 
<  and  gain,  for  which  reafon  they  have  added  a  purfe  to  Ins  other  in- 

‘  The'  ear  of  corn  reprefents  plenty,  as  one  of  the  bleffings  of  Peace. 
Thus  Tibullus  fays,  Book  1.  Elegy  10. 

At  nobis  pax  alma  veni ,  fpicamque  teneto . 

Sweet  peace  draw  near. 


Approaching  gently  with  thy  foft  ring  eai 


Vol.  II. 
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And 
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And  in  old  coins,  not  the  ear  only,  but  the  very  grain  denoted  its  own 
abundance.  This  is  obfervable  in  a  coin  of  Auguflus  in  the  royal  treafury 

Berh^  ,on  the  reverfe  of  which  a  woman  holds  a.  Caduceus  or  wand  in 
ei  right  hand,  and  in  her  left,  ears  of  corn  intermixed  with  poppies 
with  the  infeription  PAX  j  the  poppy  being  alfo  deemed  a  fymbol  of 
great  fascundity. 

The  upper  figures  of  this  fculpture  are  fupported  by  the  leo-s  of  a 
cock,  which  are  eafily  diftinguifhed  by  the  fpurs.  The  ancients  aferibed 
alacrity,  vigilance,  and  prognoftication  to  this  bird,  and  therefore  fup- 
poleci  it  facred  to  Mercury  the  alert,  Minerva  the  vigilant,  and  prophe¬ 
tic  Phoebus.  In  the  prefent  emblem  its  vigilance  is  chiefly  referred  to 
as  the  hieroglyphic  of  a  cock  may  defigure  an  induftrious  perfon/effieCtino- 
‘  a11  things  thro’  great  attention  and  affiduity,  as  all  pious  magiftratef 
‘and  perlons  prefidmg  in  religious  matters  fhould,’  as  Pier.  Vallerius  ob- 
lerves  Hieroglyphics ,  Book  II.  Wherefore  the  cock  is  alfo  a  fymbol  of  that 
piety,  that  ftimulates  a  good  prince  to  the  care  of  religion,  for  the  glory 
o  Ooct,  and  benefit  of  his  fubjeCts.  Pliny  mentions  one  reafon  for  this 
m  his  natural  hiftory,  Book  X.  Chap.  21.  «  Of  all  birds,  fays  he,  the  cock 
‘alone  frequently  eyes  the  firmament.’  And  he  adds,  that  he  is  a  terror  to 
the  lion  and  even  to  the  bafilifk.  This  prefaging  bird  farther  reminds  us 
of  that  prudence,  which  dilpofes  a  provident  prince,  as  it  were  by  divine 
admonition  to  be  ever  prepared  againft  future  events.  That  cocks  have 
foretold  a  viCtory  by  their  crowing  is  evinced  by  by  two  inftances.  One 

1S  ^ntl.^u e’  whlch  TuUy  records.  ‘  At  the  fame  time,  while  Trophonius  was 
iacrificing  a t  Lebadia,  the  cocks  there  crowed  without  the  leaft  intermif- 
4  lion  ;  upon  which  the  Beotian  Augurs  faid,  the  Thebans  had  obtained  a 
victory,  becauie  that  bird  when  conquered  was  filent,  but  crowed,  when 
‘  victorious. .  The  event  proved  the  verity  of  this  prediction,  the  Lace¬ 
demonians  being  deftroyed  by  them,  under  Epaminondas ,with  great  flauster. 
Lermtius ,  a  grave  author,  furnifhes  us  with  another  example,  in  the  hTftory 
of  the  electors  of  Brandenburg. ,  where  talking  of  Joachimus  (at  that  time 
prince,  and  afterwards  the  fecond  eleftor)  he  fays,  ‘  On  the  10th  of  Auguft. 

*  15?2’  tbe  baggage  being  fent  before  with  2000  horfe,  the  Marquis*  Jo- 
\  achmu*te  out  on  his  march  againft  the  Turks, ,  when  there  happened  an 
extraordinary  and  unufual  thing  at  Berlin  s  for  chickens  that  had  not 
een  latched  above  2  or  3  Days,  cackled  and  crowed  fo  inceffantly,  that 
‘  it  eemed  evidently  ominous  •,  and  the  omen  was  thought  good,  as  crow- 
1  ing  was  hippofed  to  prefage  victory.  And  the  event  was  truly  profper- 
‘  2US.’  or  Joachimus  was  not  only  prefent  at  the  bloody  battle  of  Leopold- 
‘flout  but  Cojfon  the  Turkiflj  general  being  (lain,  he  deftroyed  the  remains 

(lne,  LlPltiVe  aimy*  To  which  we  might  add  Pliny's  obfervation, 

1  hat  thefe  fowls  preferve  a  rule  in  their  families,  and  exercife  a  govern¬ 
ment  wherever  they  are  kept.»  In  this  point,  he  is  no  ill  refemblance 

of 
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of  a  magnanimous  prince,  who  is  capable  at,  all  times  and  places,  to  de¬ 
fend  and  adorn  the  dignity  and  excellence  his  maker  has  diftinguifhed 
him  with.  Thus  have  we  proved  the  cock  to  be  an  acknowledged 
fymbolof  induftry,  vigilance,  religion,  magnanimity  and  prefcience,  vir¬ 
tues  that  conftitute  the  accomplifhment  of  the  greateft  princes-,  which 
being  confidered  with  our  explication  of  the  other  figures,  (Lengthen  our 
conclufion,  that  the  device  of  this  ftone  was  intended  to  reprefent  feme 
monarch,  accomplifhed  with  all  the  arts  of  peace  and  war,  and  a.  con- 
fummate  knowledge  ofadminiftring  the  religious  and  civil  duties  of  his  em¬ 
pire  ;  from  whence  I  mull  conclude,  that  this  ancient  jewel  was  fet  in  a 
ring  of  one  of  the  Ccrfar s,  or  fome  other  extraordinary  prince,  and  worn 
and  ufed  as  a  fignet.  The  fimplicity  and  fingularity  of  the  figures  great¬ 
ly  countenance  this  opinion,  as  it  was  the  old  cuftom  to  couch  the  precepts 
of  wifdom  and  morality  under  fuch.  The  price  and  ufe  of  this  kind  or 
ftone  makes  this  farther  probable,  if  we  may  credit  Pliny ,  who  lays,  it 
was  more  frequently  ufed  for  this  purpofe,  as  it  was  engraved  with  lefs 
difficulty  than  other  jewels,  which  were  alio  very  apt  to  cohere  with  the 
wax,  which  the  Sardian  or  Cornelian  ftone  was  lefs  fubjedt  to,  as  P liny  ob- 
ferves. 


Luftbus  ingenii  ftmiles  opponere  Infus 
Quid  vet  at  ? 

HP  HE  firft  figure  is  not  a  human  head  as  the  former  interpreter  imagines,  A 
A  (for  it  is  without  a  neck)  but  a  theatrical  vizor,  which  mimicks  one.  \ 
Three  points  or  rays  emerge  from  this  vizor,  which  cannot  be  fuppofed  w 
fo  many  parts  of  a  radiated  crown,  fince  they  are  fewer  than  requifite, 
and  are  deftitute  of  a  common  ring  or  connexion.  Let  thele  Apices  amufe 
fuch,  as  hunt  for  great  matters  in  every  trifle  :  But  the  mafk  or  vizor  is 
univerfally  allowed  to  be  the  fymbol  of  hypocrify.  Hence  Petronius  calls 
it  a  falfe  and  difiembled  face. 

Mox  ubi  ridendas  implevit  pagina  partes , 

Vera  redit  facies ,  dijjimulata  per  it . 

Adtors,  their  parts  abfolv’d,  their  vizors  leave. 

To  wear  the  countenance  that  nature  gave. 

And  Pinicelli’s  infeription  on  it  was :  Vera  latent-,  the  true  one  is  con- 

Now  diffimulation  is  the  principal  artiHce  of  tyrants :  For  tho’  all  men 
behave  with  fuch  referve  and  concealment,  that  oui  common  nature  may 
feem,  in  fome  degree,  to  uie  a  vizor  •  yet  in  the  life  of  a  tyiant  there 
is  an  univerfal  hypocrify  and  difguife,  in  as  much  as  they  are  more  wicked 
than  other  men,  and  judge  of  the  dilpofition  of  all  by  their  own.  Dion 
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gives  ns  fuch  a  picture  of  Tiberius  P,  57  —  4  Pie  never  profeflfed  what  he 
4  defired,  but  conftantly  uttered  fentiments  very  different  from  what  he 
4  thought,  oppofing  what  he  coveted,  and  affenting  to  what  he  abhorred. 
c  He  pretended  wrath  when  he  was  Jeaft  difpleafed,  and  ^equanimity  in 
*  the  depth  of  indignation.  He  profeflfed  pity,  where  he  determined  to 
4  punilh,  and  diflembled  a  prejudice  to  fuch  as  he  defigned  to  pardon. 

4  Pie  received  thofe  he  confidered  as  his  worft  enemies  with  the  moft  be- 
4  nevolent  afpeét,  and  his  friends  with  a  very  ftrange  and  forbidding  one. 

4  He  ufed  to  fay,  the  real  intention  of  a  prince  fhould  be  acceflible  to 
4  no  man:  That  the  knowledge  of  it  produced  many  and  great  evils, 

4  and  its  concealment  more  and  greater  benefits  :  And  if  this  had  been 
4  his  only  ill  quality,  it  would  certainly  have  been  fufficient  to  defeat  the 
4  caution  of  thofe  perfons,  who  had  any  tranladions  with  him  ;  when  tak- 
4  ing  all  things  contrary  to  his  real  fentiments,  they  muft  fuppofe  him  to 
4  defire  what  he  was  averfe  to,  and  be  difgufted  with  what  he  chiefly  co- 
4  veted.  At  one  time  he  was  fo  enraged,  if  any  one  afted  in  confe- 
4  quence  of  his  declared  opinion,  that  many  were  put  to  death  for  no 
4  other  reafon  :  So  that  it  was  dangerous  not  to  penetrate  into  his  very 
4  foul,  as  many  experienced,  who  aflented  rather  to  his  expreflions,  than 
4  his  will ;  and  yet  there  was  ftili  greater  peril  in  being  acquainted  with  it: 
4  For  theie  were  confidered  as  prying  into  his  intentions,  which  engaged 
‘  his  fufpicion  and  hatred.  Finally,  he  was  commonly  the  fafefl:  (if  fuch 
4  a  fituation  could  occurr )  who  was  neither  ignorant  of  his  difpofition,  nor 
4  ever  contradiéfed  it :  For  fuch  a  man  was  neither  led  into  a  miftake  by 
4  believing  him,  nor  did  he  incurr  his  hatred,  by  difcovering  that  he  was 
4  acquainted  with  his  defigns.’  With  fuch  a  difpofition,  and  fuch  arts, 
Tiberius  obtained  and  held  a  crown,  not  lb  truly  a  man  as  a  vifor  or 
mafk,  as  we  have  demonftrated. 

The  fecond  figure  is  the  head  of  a  horfe  with  a  crown  of  laurel  in  his  mouth. 
The  horfe  is  acknowledged  to  be  a  type  of  war  and  warriors  :  the  laurel 
in  his  gaping  mouth  denotes  that  paflion  for  glory  and  empire,  which  fti- 
mulates  a  tyrant  in  the  profecution  of  an  unjufl:  war  :  For  tyrants  do  not 
enter  upon  hoftili ties  to  repel  invafion,  or  enjoy  peace,  the  only  juftifiable 
motives  of  arms,  but  for  the  fake  of  fame  and  conqueft  :  Nay,  even  con- 
quefi:  itfelf  is  not  purfued  by  them  for  the  fake  of  glory  alone,  but  as  it 
enriches  them  alfo  with  the  fpoils  and  treafures  of  the  nations  they  fub- 
due  or  plunder.  The  Romans  were  of  this  difpofition,  as  Mithridates 
attelfs,  in  his  letter  to  Arfaces.  4  The  perpetual  and  only  motives  of 
4  the  Romans  warring  with  all  kings  and  nations,  were,  (fays  he) 
‘  their  infatiable  ambition  of  wealth  and  dominion.  *  This  paflion 
tyrants  efteem  as  the  peculiar  and  prime  ornament  of  regal  infolence. 
V  iridates,  king  of  Armenia ,  and  Solyman  the  fecond,  emperor  of  the 
Turks  are  fuflicient  inftances  of  this  ;  the  firft  of  whom  commonly  faid, 
that  it  was  ^the  glory  of  a  monarch  to  hold  faff  his  own  property,  and 

endeavour 
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endeavour  to  poffels  himfelf  of  other  people’s  ;  And  the  latter,  on  the 
capture  of  Rhodes ,  A.D.  iy22,  made  this  anfwer  to  his  grand  mailer  of 
the  horfe  :  ‘  That  it  was  the  prerogative  of  a  monarch,  defcended  from 

<  fuch,  to  invade  and  plunder  others,  not  indeed  from  the  flimulations 
‘  of  avarice,  but  the  glorious  paffion  of  empire  ;  and  that  he  confidered 

<  the  opposition  of  any  neighbour  as  a  fufficient  reafon  for  deftroying 

him !  ’  > 

With  regard  toth tCaduceus  or  Rod,  nothing  is  a  more  certain  indication 
of  tyranny  :  But  left  this  fhould  appear  furprifing,  we  muft  reflect,  that 
in  the  decyphering  of  emblems,  the  fame  thing  frequently  admits  of  va¬ 
rious,  and  even  oppofite  fignifications,  of  which  indeed  fome  may  be  more 
common  and  familiar,  and  others  more  abftrufe,  and  abftrafled  from  the 
conceptions  of  the  vulgar  :  Such  we  find  the  Caduceus  was  efteemed  by  the 
poets,  being  alike  the  enfign  of  peace,  and  of  fuch  violence  alfo,  as  ter¬ 
minated  in  death  itfelf.  Whence  it  is  called  the  Caduceus ,  from  cado, 
as  not  only  determining  and  putting  an  end  to  the  contentions  of  men, 
but  to  the  parties  alfo  *,  which  mortal  efficacy  of  the  Caduceus  is  maintain’d 
by  Virgil : 

—V—  animas  fub  triflia  tartara  mittit. 

It  drives  the  anxious  fouls  to  dreadful  fhades. 

The  very  fame  things  are  effected  by  a  tyrant’s  rioting  in  the  blood  of 
his  fubjeóts,  while  he  punifhes  the  guiltlefs,  and  deftroys  multitudes,  be¬ 
fore  their  time,  by  the  ravage  and  licentioufnefs  of  war :  So  that  if  we 
were  to  ftudy  a  proper  device  for  a  tyrant,  it  would  be  difficult  to  difco- 
ver  any  fo  compleat  and  well-adapted  as  the  Caduceus ,  with  the  aforefaid 
motto  from  Virgil.  The  Virga  or  Rod  of  it,  fo  called,  a  vi  regendo ,  from 
governing  by  force,  denounces  in  its  very  appellation,  the  violent  fway  of 
one  over  all:  While  the  fnakes,  with  their  reciprocal  moriures,  pourtray 
that  folicitude  and  internal  anxiety,  which  continually  gnaw  the  tyrant. 

- - diri  conjciafadii 

Mens  habet  attonitos ,  &  furdo  verbere  credit , 

Occultum  qiiatiente  animo  tortore  flagellum.  Juv.  Sat.  13. 

To  confcious  minds  interior  horror  fprings, 

And  guilty  fpirits  fmart  with  inborn  flings. 

This  is  what  the  poets  feem  to  have  intended  under  the  notion  of  the 
furies,  whofe  whips  terminate  in  ferpents  *,  as  it  is  a  received  opinion, 
that  deeds  of  wickednefs  are  fcourged  by  flings  of  confcience.  Socrates 
has  excellently  depiótured  thefe  interior  viper-like  gnawings,  which  Taci¬ 
tus  has  copied  :  4  Could  the  minds  of  tyrants  be  differed,  fays  he,  there 

4  would 
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<  would  be  many  vifible  ftabs  and  lacerations :  fince,  as  the  body  is  af- 

<  fefted  with  external  violence,  cruelty,  luft  and  and  impious  devices  rend 

£  the  foul  itfelf.’  . 

It  is  further  obfervable,  that  the  cruelty  of  tyrants  is  generally  blended 

with  riot,  and  that  they  have  been  bloody  in  fome  proportion  to  their  in¬ 
temperance  and  luft.  This  vice  the  ancients  reprelented  under  the  figure 
of  a  ram,  wich  is  devoted  to  Venus ,  and  Signifies  a  perfon  abandoned  to. 
luft.  Venus  was  worfhipped  by  the  Eleans ,  fitting  on  a  ram.  And  at  Corinth 
upon  the  tomb  of  that  celebrated  courtezan  Lais,  a  ram  was  engraven,  as 
couching  under  the  feizure  of  a  lionefs  ;  the  meaning  of  which  emblem  is 
thus  expreffed  by  Alciatus. 

Quid  fcalptus  fibi  vult  aries ,  quem  parte  lecena 
Unguibus  apprenfum  pofieriore  tenet  ? 

Non  aliter  captas  quod  &  ipfe  teneret  amantes  •, 

Vir  gregis  eß  aries  ;  clune  tenetur  amans . 

What,  wou’d  the  ram  be  claw’d,  whofe  hinder  veins 
With  bloodlefs  gripes  a  lionefs  conftrains  ? 

.  Such  to  the  fav’rite  ewes  his  ardour  deal, 

Head  of  the  flock,  but  govern’d  by  the  tail. 

This  expofition  is  confirmed  by  Erizzus  and  Pierius  Valerianus ' :  And 
Artemidorus  aftrms,  that  to  dream  of  a  ram’s  throwing  a  man  off  his  back, 
tortells  the  approach  of  an  adulterer,  who  fhall  cuckold  the  hufband. 
Some  of  the  moft  libidinous  princes  have  ftamped  their  coins  with  the 
figure  of  this  animal,  and  there  have  been  flatterers  of  fuch  abandoned  im¬ 
pudence,  as  to  ufe  the  fame  device  on  a  medal  of  Antinous ,  in  allufion  to 

the  unnatural  paflion  of  Hadrian  for  him. 

The  figures,  thus  explained,  are  fupported  by  the  legs  of  acock,  as  co¬ 
lumns  to  the  whole.  This  bird,  it  is  confeffed,  from  his  frequent  afpect 
to  the  heavens,  and  his  rifing  before  the  fun,  has  been  often  ufed  .as  the 
hieroglyphic  of  piety  and  vigilance.  But  as  thefe  virtues  refide  in  the 
headland  not  in  the  legs,  which  alone  are  reprefenred  in  the  ftone,  it 
would  be  ridiculous  to  apply  them  to  the  fhanks  of  the  bird.  But  when 
we  confider,  what  thefe  parts  may  properly  refer  to,  the  very  reverie  qua¬ 
lity,  impiety  itfelf  occurrs,  the  ordinary  employment  of  tyrants,  and  pe¬ 
culiar  to  the  cock,  who  feldom  hefitates  to  exercife  thofe  parts  in  treading 
his  mother,  and  wounding  his  father  too.  For  which  reafon  the  wifeft 
legislators  direóted  acock,  a  viper,  and  a  dog  to  be  enclofed  in  the  lame 
bag  with  the  condemned  parricide,  as  affociates  in  the  fame  impiety.  And 
Ariflophanes  introduces  a  wretch,  who  had  beat  his  father,  defending  Ins 
wickednefs  by  the  example  of  the  cock. 
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As  this  interpretation  ftriétly  coheres  with  the  other  figures,  we  find  it 
correfpond  with  experience  alfo.  For  fome  tyrants  have  been  inceftuous 
with  their  fillers,  mothers,  and  daughters  too :  Others  have  dethroned 
their  fathers  :  And  tho’  all  of  them  have  not  arrived  at  the  fame  fullnefs 
of  impiety,  yet  moft  of  them  teftify  very  little  refpedt  for  their  parents  or 
progenitors,  like  Alexander,  who,  as  Salluft  tells  us,  attempted  a  new  path 
to  glory,  from  a  hatred  to  his  father’s  qualities.  In  fhort,  I  can 
difcern  nothing  wanting  in  this  device,  to  furnifh  us  with  a  compleat 
idea  of  a  tyrant  :  Nevertheless,  I  Shall  not  abfolutely  conclude,  that  the 
artift  really  intended  by  this  odd  jumble  of  heads  and  feet,  to  defigure 
the  difpofition  of  any  prince,  good  or  bad  •,  For  we  meet  with  no  inftance 
of  this  fort  either  among  old  or  modern  writers.  It  feems  more  probable, 
that  he  had  little  farther  intention,  than  to  indulge  and  profecute  the  ab¬ 
surdities  of  his  own  raving  and  whimfical  imagination,  which  fort  of 
drawings  the  moderns  term  Grotefque.  But  if  we  muft  needs  difcover  pro¬ 
fundity  in  emptinefs,  and,  infatuated  with  our  imaginary  penetration,  muft 
conceive  extraordinary  fenfe  and  meaning  under  abfurd  reprefentations,  I 
muft  rather  conclude,  that  [if  there  is  any  meaning  or  defign  in  this 
figure  it  muft  have  been  intended  to  defigure  no  good  prince,  but  fome 
virulent  tyrant. 

SCHOLIUM^^TRANSLATOR. 

WE  might  very  well  fubmit  this  debate,  wherein  each  party  has  inge- 
nioufly  and  learnedly  Supported  his  oppofite  explication,  to  the  deci- 
fion  of  antiquaries  and  medallifts,  faying  very  juftly  of  ourfelves  :  —  non 
noftrum  eft  tantas  componere  lites.  It  feems  difficult  however,  not  to  ob- 
ferve,  that  the  laft  decypherer  of  this  figure  has  taken  no  notice  of  the  ear 
of  corn,  which  is  undoubtedly  entitled  to  fome  Share  of  whatever  meaning 
the  device  may  have.  Indeed  it  would  have  been  very  difficult,  if  notirm- 
poffible,  to  have  made  it  Symbolize  properly  with  any  ill  quality  of  a  tyrant ; 
tho’  it  has  a  very  natural  application  to  the  condudft  of  a  good  prince, 
which  tends  to  eftabliffi  his  Subjects  in  peace  and  plenty.  The  head  of 
a  goat  muft  have  reprefented  the  luft  of  a  tyrant  lefs  ambiguoully  than 
a  weather’s,  or  even  a  ram’s,  which  may  very  obvioufiy  refer  to  the 
increafe  of  flocks,  and  the  advantages  arifing  from  it.  It  may  well  be 
fuppofed  alfo,  that  all  Such  devices  are  oftener  intended  to  defigure  the 
good,  than  to  record  the  tyrant.  He  would  Scarcely  have  been  the  inven¬ 
tor  of  an  emblem,  that  might  be  readily  applied  to  his  own  demerit  and 
wickednefs.  No  fubjedt,  or  rather  flave,  would  have  dared  to  prefent  him 
with  Such  •,  and  probably  none  could  think  his  actions  either  worthy  the 
ftone,  or  the  workmanffiip. 
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tfbe  Momenta  of  heavy  bodies  upon  inclined  planes  determined  \  as 
alfo  the  quantity  of  preffure  fujlained  by  two  planes  joined  together 
at  right  angles  from  an  incumbent  fpherical  body  ;  by  G.  G.  L. 
From  the  Ada  Eruditorum  Ann.  1685.  p.  501, 

T ranflated  from  the  Eat  in. 

■  •w'  ET  in  fim  6.  plate  III.  the  plane  A  DB  be  vertical,  and  the  plane 

tion  irï  I  ACE  inclined  •,  in  that  let  the  body  B  have  its  tendency  of  deicent, 
in  this  the  body  C,  both  which  I  defign  by  the  points  in  which  their 
rlanCÏ'  centers  do  exift.  Let  the  bodies  be  connected  by  the  firing  bAC,  and 

be  in  equilibrium,  and  the  angle  ABC  a  right  one.  I  lay,  that  the 
body  B  will  be  to  the  body  C  as  the  right  line  AB  to  the  right  line  AC  ; 
which  I  thus  prove.  Laying  hold  on  the  firing,  which  I  fuppofe  to  be 
without  gravity,  with  the  hand  at  C,  and  pulling  downwards  the  body  C 
to  E  and  confequently  raifing  upwards  the  body  B  to  D  (after  which,  C  E 
and  BD  will  be  equal)  ’tis  plain  the  equilibrium  that  exifled  between  the 
bodies,  does  ftill  remain,  and  that  the  hand  is  neither  aided  nor  im¬ 
peded’ by  them,  and  confequently,  that  neither  is  their  common  centre 
of  o-ravity  (or  the  centre  of  the  whole,  compofed  of  thefe  bodies,  or 
the°  centre  of  equilibrium)  raifed  or  depreffed  :  And  fhould  the 
common  centre  of  gravity  of  the  bodies  in  the  pofition  B,  C,  be  in  the 
right  line  B  C  parallel  to  the  horizon,  their  centre,  when  in  [the  fituation 
DE,  will  remain  in  the  line  BC,  otherwile  it  would  be  raifed  or  depreffed  : 
But’  it  is  alfo  in  the  right  line  D  E,  as  being  what  joins  their  centre  of 
o-ravity  B  and  C,  it  will  therefore  be  in  H  the  common  point  of  the 
right  lines  B  C  and  DE. 

Now  from  geometry  a  lemma,  neither  difficult  nor  unpleafant  may 
be  demonflrated  •,  namely,  that  if  CEand  BD  be  equal D  H  will  be  to 
HE,  as  A C  to  AB  j  of  which  anon.  But  the  body.  E  or  C  is  alfo  to 
the  body  D  or  B,  as  DH  to  HE,  becaufe  H  is  the  centre  of  equili¬ 
brium  -/therefore  the  body  C  will  be  to  the  body  B,  as  A  C  to  AB,  which 

was  the  thing  affirmed.  _ 

The  fame  thing  may  alfo  be  demonflrated  in  a  different  manner,  with¬ 
out  affuming  the  geometrical  lemma  hinted  at  if  the  body  B  be  railed 
up  as  high  a"s  A,  or  if  d  fall  in  the  point  A,  in  that  cafe  Ce  or  B  d  will  be 
equal  uTb  A,  and  b  will  fall  in  C,  and  hd ,  coincide,  with  C  A  and 
C  will  be  the  centre  of  equilibrium  of  the  bodies,  transferred  from  B 
and  C  to  A  and  e,  and  confequently  the  body  in  e,  that  is  the  body  C, 
will  be  to  the  body  in  A,  that  is  the  body  B,  as  A  C  to  C  e  or  AB,  as  be¬ 
fore.  We  here  fubjoin  the  demonflration  of  the  lemma. 

Lemma. 
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Lemma.  The  bafes  of  all  the  triangles,  having  a  coinciding  angle  and 
the  fum  of  the  fides  about  that  angle  equal,  are  cut  by  the  bale  of  one  of 
the  triangles  in  the  fame  ratio  ;  viz.  the  ratio  of  the  fides  of  this  triangle, 
placed  about  the  common  angle. 

Demonftration.  Let  the  common  angle  be  FAM  fig.  6.  and  let  there  be  Demenftratio«. 
any  number  of  triangles»  as  ABC,  A  DE,  having  the  coinciding  angle  BAG 
DAE,  and  the  fum  of  the  fides  BA  -f  AC  or  DA-fAE  always  equal 
(whence  BD  will  be  equal  to  CE)  and  let  one  of  thefe  triangles,  as  ABjC, 

6e  afliimed  •,  I  fay,  that  by  its  bafeB  C  is  cut  the  bafe  DE  of  any  other 
triangle  A  DE,  having  the  above  conditions,  into  the  parts  DH  and  HE, 
which  are  in  the  ratio  of  A  C  to  AB  :  From  D  to  AC  let  DG  be  drawn- 
parallel  to  B  C,  and  from  G  to  B  C,  G  L  parallel  to  AB.  Now  becaufe 
the  triangles  ABC  and  GLC  are  fimilar,  A  C  is  to  AB,  as  G-C  to  G  L, 
or  to  DB  or  to  C  E.  Again,  becaufe  the  triangles  EGD  and  E  C  H  are 
fimilar,  G  C  is  to  C  E,  as  D  H  to  HE;  therefore  A  C  will  be  to  A  B,  as 
DH  to  HE.  Q.  E.  D. 

From  the  demonftration  it  appears,  that  it  matters  not  whether  the  ^  qüailti  p 
the  angle  B  be  a  right  one,  and  therefore  too  DE  the  bafe  of  the  triangle Prelfure tuftainca 
A D E  cuts  the  bafe  B C  of  the  other  triangle  ABC,  having  the  fame  fum rightYnli^fro™ 
of  the  fides  about  the  common  angle,  fo  that  the  fegments  CH  and  H  Bare 
proportional  to  D  A  and  A  E,  the  fides  of  the  triangle  A  D  E  about  the 
angle  A,  common  to  the  triangles. 

We  now  proceed  to  the  folution  of  the  cafe  about  the  fpherical  body  Dcmaaftr«tio*. 

I  (fig.  7.)  incumbent  at  the  fame  time  on  the  two  planes  XC,  and  ZC, 
on  the  one  in  F,  on  the  other  in  H,  inclined  to  the  horizon  N  O,  but 
making  with  each  other  a  right  angle  •,  in  order  to  determine  the  quantity 
of  the  momentum ,  wherewith  each  plane  is  prefled. 

It  appears  on  firft  fight,  that  the  body  exerts  a  two-fold  momentum  on  any 
one  of  the  inclined  planes  ;  one  by  which  it  tends  to  defcend  decliningly, 
the  other  by  which  it  prefles  the  declining  plane,  both  which  together  con- 
ftitute  the  abfolute  or  total  momentum  of  the  body.  Therefore  in  our  cafe, 
from  two  caufes,  either  plane  asXFC,  is  underftood  to  be  prefted  by 
the  fpherical  body  I :  The  firft,  that  the  body  I  tending  to  defcend  in  the 
line  FC  of  the  plane  XF  C,  with  a  momentum  which  is  to  the  total  one, 
as  X  N  to  XC,  it  will  a£t  with  the  remaining  momentum, which  will  beto'the 
total  one,  asXC  —  XN  to  XC,  on  the  declining  plane  itlelfXFC,  by 
which  it  is  fuftained.  But  that  aftion,  tho’  true  and  real,  is  notwith- 
ftanding  alternative,  and  weakened  by  the  prefence  of  the  other  plane, 
which  alfo  fuitains  it,  as  fhall  be  afterwards  explained  :  The  fecond  caufe 
of  prefture  on  the  plane  X  F  C  is,  that  the  fpherical  body  defeending 
in  the  other  plane  ZHC  with  a  i momentum ,  which  is  to  the  total  one  as  Z  O 
to  Z  C, prefles  with  that  very  momentum  the  plane  XF  C,  direótly  oppofing 
its  declining  defeent  in  the  line  H  C,  and  thus  receiving  this  force  of 

Vol.  IL  L  defeentf 


literary  memoirs 

defcent :  And  the  fame  way  of  reafoning  may  be  ufed  for  the :  other -plane 
7  H  C  and  that  from  thole  two  caufes  of  preffure  ;  and  from  the  tir  It, 
tk  pla’ne  Z  HC  is  preffed  with  a  momentum, which  is  to  the 
asZC-ZOtoZC  ;  but  from  the  fecond,  the  plane  Z  H  C.1S  P 
with  a  mmentum,  which  is  to  the  total  as  X  N  to  X  C.  And  mdeed  he 
fijn.  caufe  of  preffure  on  the  plane  XFC,  and  the  fecond  on  the  plane 
ZlIC  which  are  diffimilar,  do  together  conftnute  the  whole  montentum 
of  the  fpherical  body  ;  for  the  fpherical  body  preffes  on  the  plane  XFC, 
as  it  is  fuftaTned  thereby,  and  on  the  plane  ZHC  as  it  ts  not  fufemed  by 
the  former  In  like  manner,  the  firft  caufe  of  preffure  on  the  plane  Z  FI  C,  , 
Ind  the  fecond  on  the  plane  X  F  C,  tho*  diffimular,  conft.tute  the  whole 
Zmmtum  of  the  body  But  fimular  caufes  conjoined,  as  two  preffions  on 
account  of  fuflaining,  or  two  preffions  on  account  of  receiving,  do  not, 
taken  from  different  partitions  of  the  total  momentum ,  integrate  or  corn¬ 
et  Äal  momenL.  But  when  by  four  caules  of  pmffion  taken  o- 
«ether,  the  total  momentum  is  twice  integrated  •,  tis  plain,  that  taken 
folutelv  thev  are  incompatible,  nor  to  be  compounded  cumulatively,  but 

otherwife  the  effebt  of  the  fpherical  body 

noon  the  planes  would  be  greater  than  the  abfolute  momentum  of  the  wnol 
Sdy.  But  as“  rmanifeft,  that  two  caufes  in  any  one  plane  ought  equal¬ 
ly  to  be  taken  into  confideration,  and  yet  cannot  be  retained  entire,  tl 
rule  of  alternatives  is  to  be  employed,  which  takes  place  in  eftimating  t 
expectancy  of  gamefters,  and  other  cafes  ;  that  is,  the  half  of  both  mo- 
Sf  is  to  be  taken,  or  which  comes  to  the  fame  thing  an  arithmetical 
mean  be  ween  them  or  half  the  fum  of  both.  If  therefore  the  momen- 
S  of  the  fpherical  body  be  put  unity,  fince  the  two  momenta  of  preffion 

pn  the  plane  XFC  are  2L and  ^  (if  X  C  and  Z  C  be  put  equal) 

it  follows  that  the  momentum,  wherewith  in  this  fituauon  tte^pdane^X  fX 


is  really  preffed,  will  be  half 


+  half 


or 


-  ,  .  XC-  '  XC’  2'XC 

and  in  like  manner,  the  momentum,  wherewith  the  plane  Z  If C  ls  rea  'I 

preffed, will  be  half  ?  (or  half )  +  half-^s  that  is, 

XC-ZO+XN 


;  the  fum  of  which  2  momenta,  really  preffing  on  the  2 

planes, ’compofes  the  total  momentum  of  the  fpherical  body,  or  unity.  In  order 
t  try  the  goodnefs  of  our  rule,  it  will  be  offervee  to  confider  and  com¬ 
pare  therewith  the  folutions  of  particular  cafes,  otherwife  known  :  As  if  N  X 
be  put  equal  to  nothing,  the  plane  XFC  will  be  horizontal,  and  ZHC 
vertical,  and  the  right  lines  XC  and  Z  O  equal ;  where  alfo  accord 
iilg  to  the  rule  the  total  momentum  will  come  out  for  the  pieflion  on ^ 
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plane  X  F  C,  and  nothing  for  the  predion  on  the  plane  ZFIC.  But  if 
the  right  lines  XN  and  ZO  be  taken  equal,  and  confequently  the  angles 
XCN,  and  ZCO  equal,  ’tis  then  evident  that  both  planes  are  prefied  in 
the  fame  manner  by  the  fpherical  body,  and  therefore  that  half  the 
total  momentum  is  fpent  on  each,  which  alfo  comes  out  by  our  rule. 
The  method,  which  we  have  ufed,  by  the  rule  of  alternatives ,  may  be 
very  ufeful  in  refolving  other  perplexed  and  complicated  cafes,  tho’  it  be 
not  purely  geometrical,  but  in  fome  meafure  metaphyfical  too  *,  whence 
it  may  be  looked  on  as  provifional,  till  the  fame  thing  can  be  demon- 
ftrated  in  another  way,  more  geometrical  and  rigorous,  according  to  the 
common  notions.  ’Tis  to  be  obferved,  that  what  we  have  determined 
about  the  predion  of  each  plane,  only  takes  place,  when  each  of  them  is 
fufficiently  firm,  fo  as  to  be  able  to  refill  each  one  of  the  alternative  co¬ 
natus' s  apart,  whereby  it  is  preffed  :  But  if  one  of  the  planes  be  capable 
of  refilling  the  lelfer  conatus ,  urging  it,  or  hall  the  fum  of  both,  but  not 
the  greater ;  but  the  other  plane  fo  firm,  as  to  be  able  to  refill  each  one 
of  the  two  preffions,  on  that  very  account  will  then  one  of  the  alternative 
cafes  abfolutely  take  place  in  preference  to  the  others,  and  confequently 
the  rule  of  the  alternatives ,  which  equally  take  place,  ceafing,  the  former 
or  the  weaker  plane  would  be  overcome  by  the  force  of  the  conatus ,  to 
which  it  is  unequal.  This  indeed  is  a  fingular  obfervation,  and  may  ferve 
to  dillinguifh  each  alternative  conatus  of  nature  from  the  conatus ,  on  ac¬ 
count  of  the  fruitlefs  effort  either  way,  refulting  from  the  alternatives  re¬ 
filling  each  other  nor  therefore  is,  for  inllance,  the  plane  X  F  C  to  be 

ZO 

thought  to  be  abfolutely  preffed  by  the  momentum  ,  becaufe  it  is 

preffed  conditionally  by  that  very  momentum  \  fo  as  to  be  broken,  if  un- 
capable  of  refilling  it.  For  in  the  cafe  of  its  being  able  to  refill,  react¬ 
ing  as  it  does,  by  its  elafbic  force  on  the  preffing  body,  it  endeavours  to 
throw  off  the  load  on  the  other  plane,  which  if  fufficiently  firm,  there 
will  from  the  conflict,  that  equal  diftribution  arife,  which  we  have  explained  \ 
where  not  the  four  momenta  themfelves,  but  momenta  proportional  to  them 
are  ufed,  into  which  the  total  momentum  is  diltributed  or  fhared.  Thefe 
fpeculations,  as  at  firlt  fight  they  may  feem  paradoxalic  (namely,  that  any 
plane  can  be  faid  to  be  alternatively  or  conditionally  preffed  by  fome  certain 
momentum  ox  conatus')  fo  they  afford  pleafure  in  the  reflection,  and  are  fitted 
to  illuftrate  not  only  the  mathematical,  but  in  fome  meafure  the  metaphy 
fical  procefs  of  nature. 
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'Some  anatomical  obfervations  on  the  Lumbrici,  or  Maw-worms  in 
the  bowels ,  tending  to  demonftrate ,  that  tbeje  are  the  Maiques 
or  Nympho  of  the  Taenia  or  Tape-worm ;  by  J.  L.  Enten.  trom 
tiie  Milceil.  Berolin.  Pars  I.  p.  46- 

tfranflated  from  the  Latin. 

THE  whole  body  of  the  Worm  confifts  of  three  parts,  the  fkin  ex¬ 
ternally,  and  two  guts,  one  of  which  is  longer  than  the  other. 

The  fkin  is  thick,  and  without  any  aperture,  that  I  could  dilcover, 
except  the  mouth, which  is  morcjdiftina  in  the  fmaller  ones,  where  the  lips  may 
be  obferved,  by  which  it  clings,  like  a  Leech,  to  the  guts.  In  the  larger 
Worms  the  mouth  is  provided  with  a  certain  curve  or  hook, which  is  lhaped 
like  an  obtufe  wedge,  and  is  very  hard,  by  which  they  adhere,  in  fuch  a  man¬ 
ner  to  the  inner  membrane  of  the  guts,  and  lower  orifice  of  the  ftomac  , 
as  to  produce  a  bump,  or  Callus.  The  nearer  the  Worm  is  to  the :  ftomach, 
fhe  larger  I  found  the  Callus ,  efpecially  in  Sows,  in  the  midft  of  which  the  head 
of  the  Worm  is  fattened  by  its  hook,  left  it  fhould  be  extruded  from  the 
ftomach,  with  the  frequent  and  copious  dejections.  _  The  tail  or  lower 
part  of  the  Lumbricus  is  folid,  the  cavity  of  the  oelly  is  not  continued  to 
the  extremity  of  the  body.  There  is  either  no  fundament,  or  it  is  fo 
itriCtly  clofed,  that  no  excrmeents  are  to  be  fqueez’d  from  it  by  a  com- 
preffion  of  the  body.  But  by  a  flight  compreffion  a  watery  humour  pro¬ 
ceeds  from  the  mouth,  which  fills  the  empty  fpace  unoccupied  by  the  two 
outs,  particularly,  between  the  navel  and  the  mouth.  1  cah  a  certain  li¬ 
gament  the  navel,  which  is  a  fixth  part  of  the  length  of  the  body  dif- 
fant  from  the  mouth,  and  has  the  long  gut  fufpended  about  the  middle 
and  the  wideft  part,  left  it  fhould  fall  out  of  the  watery  humour  it  is 
furrounded  with,  into  the  lower  fpace  of  the  belly,  that  is  lefs  replete 
with  moifture,  and  hurt  its  tender  parts,  when  the  Worm  fhould  be  in  a 
perpendicular  fituation.  The  longinteftine  is  nourifhed,  by  the  mediation 
of  this  navel,  from  the  fhorter  one,  as  a  kind  of  ltomach,  with  the  purer 

white  juice  or  chyle.  .  r  a  . , 

I  call  the  fhorteft  gut  a  ftomach,  as  it  contains  a  ftercoraceous  fluid, 

and  particles  that  favour  of  human  excrement.  It  is  of  a  black  appearance, 
and  lies  finooth,  without  any  fold  or  cuivature. 

But  the  long  gut  is  more  efpecially  remarkable,  and, 

Firft,  It  contains  a  white  and  thicker  juice.  .  . 

‘Secondly,  It  adheres  to  the  navel  by  its  middle,  where  it  is  more  full 

and  diftended.  „  ,  .  .  ,  ,  , 

Thirdly,  each  portion  hanging  from  the  navel  is  much  longer  than 

the  cavity  of  the  belly,  and  the  whole  Worm,  wherefore  it  lies  folded  and 
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■curved,  like  the  inteftines  in  the  bodies  of  animals ;  and  from  the  quantity 
of  its  contained  fluids,  it  appears  thinner  towards  the  extremities,  tho’  with 
out  any  evident  aperture  or  orifice. 

Hence  fuch  Worms  as  have  attained  near  a  proper  maturity  for  a  change 
or  metamorphoßs ,  are  more  replete  with  this  white  juice,  which  appears 
thro’  their  cuticle,  and  exhibits  more  external  whitenefs  :  But  the  fmaller 
are  more  red,  the  natural  colour  of  the  fkin  prevailing. 

This  white  gut,  or  principal  interior  part  of  the  Worm,  appears  to  me 
to  be  the  Tania  or  Tape-worm,  which,  under  thedifguife,  and  in  the  hufk 
of  the  Lumbricus  purfues  its  nutriment  in  an  animal  body,  till  it  attains  a 
certain  accretion  •,  when,  calling  its  flough,  it  appears  in  its  true  fhape,  as  a  ' 
Butterfly  emerges  from  the  relicks  of  a  Caterpillar  or  Chry falis,  which  feems 
reafonable,  if  we  conflder, 

Firft,  The  length  of  it,  which  is  as  three  to  one  to  the  Lumbricus  or 
Worm,  when  its  folds  and  volutions  are  extended. 

Secondly,  The  white  colour,  which  is  infeparable  from  the  Lania. 

Thirdly,  The  fmoothnefs  and  homogeneity  of  the  chyle  or  juice. 

Fourthly,  The  fkin  of  the  Worm,  or  the  texture  of  the  Hufk  or  exu¬ 
via,  for  it  fprings  or  cleaves  open,  like  the  fkin  of  an  ?. Aurelia,  on  the 
prorepflon  of  the  Moth  or  Butterfly.  I  have  obferved  many  Worms  de- 
ftroyed  by  mercury,  voided  in  the  fame  manner,  with  a  burft  or  lacerated 
fur face. 

Fifthly,  And  which  moft  of  all  confirms  our  hypothefis,  the  lkin  of  the 
Fifh-worm  •,  for  if  after  they  are  feparated  from  the  fifh,  the  infects  are 
thrown  into  cold  water,  they  fplit  open  in  the  fame  manner,  and  upon  the 
rupture  of  the  external  fkin,  we  difeover  the  exact  form  of  the  Lania. 

Sixthly,  We  may  reflect  on  the  defective  bowels  and  members  of  the 
Lumbricus,  which  are  never  wanting  in  a  compleat  animal,  as  the  organs 
of  generation,  womb,  ovary,  ÖV.  with  which,  efpecially  the  genital,  we 
fee  the  common  Earth-worms  are  provided. 

To  all  which  may  be  added  the  refemblance  of  its  fituation  with  that  of 
a.  Foetus  in  the  womb,  which  isnourifhed  through  the  navel,  and  ejects  no 
excrement  after  digeftion. 


A  new  Antiepileptic  and  compofing  Medicine.  From  the  Breflaw 

Collection,  An.  1713,  p.  56 1. 

LranJJated  from  the  High-Dutch. 

IF  the  following  fpecific  fhall  be  found,  upon  further  experience,  to  pro¬ 
duce  the  falutary  effects,  which  have  generally  attended  the  exhibiti¬ 
on  of  it,  it  may  undoubtedly  be  confidered  as  one  of  the  moft  valuable 
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phyfical  difcoveries  of  the  prefent  age,  fince  it  effectually  removes  the 
moft  ftubborn  obftrudfions,  and  convulfions,  reftoring  the  regular  motions 
of  nature,  and  a  due  exercife  of  the  animal  ceconomy.  . 

The  worthy  difcoverer  and  publifher  of  it  is  Mr.  Eeppelius ,  who  in  his 
treatife,  entitled  :  The  Eifeafes  and  cure  of  the  animal  fenjual  lifey  c.  2.  p* 

67.  introduces  it  in  the  following  manner  :  _ 

c  j  cannot  negledt,  fays  he,  communicating  and  recommending  to  my 
c  fellow-creatures,  from  repeated  trials  of  my  own,  a  medicine,  which,  at 
c  once  taking,  removes  all  epileptic  diftempers,  with  a  furprifing  and  eafy 
c  operation  1  For  the  patient  being  readily  compofed  by  it  into  a  kindly 
c  refrefhing  deep,  after  a  repofe  of  fifteen  hours  or  more,  awakes 
‘  chearful  °and  free  from  a  diltemper,  attended  with  fuch  fatal  confe- 
4  quences.’ 

«.  The  virtue  of  this  medicine  was  firft  difeovered  by  an  experiment 
c  tried  upon  one,  who  for  a  long  time  was  affhbted  with  terrible  convulfive 
«.  fitts,  which  had  nearly  deprived  him  of  his  fenfes  :  Upon  taking  a  dofe 
‘  of  this  medicine,  he  flept  for  30  hours  together,  and  then  awaked  very 
<  chearful,  having  recovered  his  fpeech  and  fenfe,  to  the  great  admiration 
t  of  the  Phyficians,  and  all  who  had  formerly  known  him. 

<  This  Fire,  fafe  and  pleafant  medicine  is  an  oil,  diftilled  from  any 
c  part  of  an  animal,  in  a  retort^  till  it  leaves  no  fediment,  which  is  not  ef- 
c  fedled  without  repeating  the  procefs  15  times  fucceffively.  Of  this  oil 
c  the  patient  is  to  take  30  drops  before  the  paroxyfm  faffing  ;  which  pro- 
t  ducing  a  found  deep  ofleveral  hours,  removes  the  diffemper,  from  which 

4  he  awakes  with  chearfulnefs  and  eafe. 

The  difcoverer  of  this  extraordinary  medicine  being  already  famous  for 
the  communication  of  feveral  other  phyfical  arcana ,  Dr.  foh.  funke)  us , 
Phyfician  to  the  Orphan-houfe  at  Haf  and  Dr.  Elias  Cramerus  refolved  to 
make  the  experiment,  and  were  fo  fuccefsful  as  to  bring  this  medicinal  oil 

to  perfeiff ion  in  1 6  weeks.  n  . 

They  made  choice  for  this  procefs  of  Deer’s  blood,  which  they  doy  ly 
dried,  and  then  diftilled  in  a  retort*,  whereby  they  obtained  a  phlegm,  a Tpirit 
and  volatile  fait,  which  they  preferved  a-part.  The  reft  was  diftilled  over 
for  twenty  times,  when  there  remained  no  fediment  or  adult  feeces  atJye 
bottom  of  the  retort :  In  each  operation  they  made  ufe  of  a  new  glafs.  I  he 
firft  oil  was  thick,  and  of  a  difagreeable  fmell,  and  tafte,  but  the  offener  the 
diftillation  was  repeated  the  feent  was  lefs  offenfive,  and  the  tafte  became 
more  agreeable  and  balfamick5  till  at  laft  it  was  brought  to  its  Per" 

fedtion :  Whereupon  it  was  confulted  how  to  make  trial  of  this  famous 
medicine,  which  was  fufpedfed  however,  on  account  ol  its  deepy  opera¬ 
tion.  The  firft  opportunity,  that  prefented  to  make  the  experiment,  was 
upon  a  Soldier,  40  years  of  age,  who,  for  6  years  together,  wa.s,  three 
days  before  every  new  and  full  moon,  feized  with  an  epdepfy,  ™cft  had 


79 


of  Germany,  &c. 

brought  him  very  low,  and  atmoft  deprived  him  of'  his  fenfes :  They 
gave  him,  a  little  before  the  fecond  paroxyfm,  30  drops  of  the  oil,  which 
prefently  caufed  him  to  fall  into  a  found  deep,  wherein  he  frequently 
bheezed,  and  turning  himfelf  once  about,  he  juft  uttered  thefe  words :  0 
this  is  mofi  delightful  !  and  having  ftept  for  26  hours  together,  he  awoke 
with  a  chsarful  countenance,  a  ferene  mind,  and  with  an  unufual  good 
appetite  •„  when  before  his  countenance  v/as  pale,  his  flefh  loofe  and  flabby, 
his  mind  dull  and  melancholy,  attended  with  a  total  lofs  of  appetite. 
From  which  time  he  was  entirely  freed  from  that  or  any  other  diftemper, 
and  his  ftrength  and  agility  increafed  to  admiration.  This  was  the  Hrft 
trial,  and  the  effeCt  of  one  lingle  dofe. 

It  v/as  tried  the  fecond  time  on  a  girl  of  feventeen  years  of  age,  who 
was  attacked  with  hyfteric  fymptoms,  from  a  retention  of  the  Menfes , 
and  which  at  laft  degenerated  into  convulfions  that  returned  every  day. 
After  the  exhibition  of  many  remedies,  generally  ufed  in  fuch  cafes,  they 
gave  her,  at  laft,  a  little  before  the  paroxyfm,  25  drops  of  this  oil  :  She 
prefently  fell  into  a  deep,  in  which  fhe  likewife  fneezed,  and  awoke  in 
24  hours  after,  brille,  and  chearful  in  mind  and  countenance  ;  fhe  had  a 
good  appetite,  and  was  free  from  her  diftemper  for  fix  months  together, 
but  neglecting  the  advice  of  being  careful  to  procure  a  difeharge  of  the 
Menfes ,  fine  was  feized  with  the  fame  difeafe  about  the  vernal  equinox, 
from  which  Hie  was  a  fecond.  time  delivered  by  taking  25  drops  of  this 
oil  :  Six  months  after  this  fecond  cure,  fhe  was  attacked  again  through  ne¬ 
gligence,  but  entirely  recovered  by  the  fame  medicine. 

They  made  a  third  experiment  on  a  young  woman  of  21  years  of 
age  :  She  had  buffered  much  from  obftruCtions  of  the  Menfes ,  and  had 
feveral  fpafmodic  twitches,  as  well  as  convulfions  *,  but  by  taking  one 
dole  of  30  drops,  which  was  attended  with  fome  bleep,  fneezing,  a 
moderate  fweat  and  difeharge  of  urine,  fhe  was  entirely  freed  from  the 
epilepjy,  and  had  the  Menfes  come  regularly  down  the  next  day. 

The  fourth  fubjeCt  of  this  medicine,  was  a  maid  of  40  years  old  j  bhe 
had  been  troubled  with  th t  epilepfy  every  month  for  15 years  together:  The 
cure  in  this  cafe  was  effected  with  this  difference,  that  thefirft  dofe  of  30 
drops  did  occafion  no  bleep,  and  fhe  had  the  return  of  the  epilepfy  once 
more  in  the  fame  month,  but  upon  taking  the  fecond  dofe,  and  keeping 
four  hours  after  it,  Hie  was  perfectly  cured  of  the  diftemper. 

The  fifth  cafe  was  an  idiopathic  epilepfy  in  a  young  man  of  24  years 
of  age  •  bleeding  and  gentle  purging  being  firft  premifed,  he  was  com- 
pleatly  cured  by  a  dofe  of  30  drops,  for  after  he  had  fiept  for  14  hours,  he 
awoke,  and  rofe  bribk  and  lively. 

The  fixth  experiment  was  made  on  a  young  man  of  20  years  old,  who 
by  a  dofe  of  30  drops  was  cured  of  a  melancholy  delirium ,  after  eight 

hours 
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hours  deep.  Many  others,  in  fimilar  cafes,  have  alfo  taken  the  fame  me* 
dicine,  with  the  like  fuccefs. 

Yet  to  be  ingenuous,  fuch  is  the  imperfe&ion  of  human  knowledge, 
that  it  is  certain  the  very  fame  medicine  has  fometimes  been  found  ineffec¬ 
tual,  which  was  inftanced  in  a  man  of  46  years  old,  whofe  furious  mad- 
nefs  and  epilepfy  could  not  be  removed  with  two  dofes  of  this  oil,  though 
this  very  cafe  firft  prompted  the  above  gentlemen  to  prepare  it.  ^ 

Thic  medicine  being  exhibited  to  a  youth  of  14  years  of  age,  who  was 
troubled  with  epileptic  fits,  and  fufpeded  to  have  worms,  the  diftemper 
continued  upon  him  for  a  month  after  taking  it,  but  then  left  him 

There  was  alfo  a  trial  made  on  a  young  man  of  28  years,  who  had  been 
troubled  with  the  epilepfy,  from  the  age  of  feven  :  Having  taken  ten 
dofes  of  this  oil  for  ten  days  together,  it  did  not  caufe  him  to  keep,  tho 
all  that  time  he  was  free  from  the  epilepfy  :  On  the  eleventh  day,,  neg- 
ledting  to  take  the  remaining  dofes,  and  going  about  his  bufinefs  in  the 
fields,  the  diftemper  returned  upon  him,  and  his  father  forebore  to  proie- 
cute  the  cure,  becaufe  the  patient  had  once,  when  in  a  fit,  fallen  into  the 
fire  •,  from  which  time  they  had  given  over  all  hopes  of  his  recovery.  . 

In  arthritic  complaints  this  medicine  has  not  hitherto  been  tried  .  In  in- 
termittin°r  fevers  it  has  been  found  of  no  benefit :  It  is  lemarkaole.,  that 
when  Mr°  Deppelius  had  put  fome  anifeeds  into  the  retort,  with  an  intent 
to  take  off  the  nauieous  fmell,  the  patients  who  took  it,  were,  for  two 

hours  together,  deprived  of  their  fight.  . 

T  he  fame  humane  and  laudable  motives,  that  incited  the  authors  of  the 
Breflaw  colle&ion,  to  tranflate  the  account  of  this  medicine  into  Ger¬ 
man,  have  determined  us  to  tranflate  it  into  Englijh,  that  every  curious  and 
humane  perfon  may  have  an  opportunity  of  enquiring  into  the  virtues  of 
fo  fimple  and  efficacious  a  medicine,  as  this  feems  to  be,  by  the  account  of 
thefe  learned  Phyficians.  And  it  is  not  the  leak  happy  ciicumftance  o  it, 
that  it  is  not  attended  with  any  ill  confequences,  altho  a  judicious  cucum- 
fpe&ion  in  the  ufe  of  it  ought  not  to  be  negledted  :  As,  (1  )  T  o  confider 
attentively,whether  the  epilepfy  be  idiopathic  or  fymptomatic,  as  this  oil  is 
of  lefs  efficacy  in  the  fecond  than  the  firft.  (2.)  That  the  material  caufe 
of  the  difeafe  be  firft  removed.  (3.)  That  to  make  a  lure  piognoftic  of 
the  cure,  the  operation  of  the  medicine,  as  keeping,  lneezmg,  &c.  be 
well  obferved.  (4.)  To  remark  the  real  caufe  that  may  obftrudt  the  ope¬ 
ration  in  a  patient,  the  better  to  remove  it,  but  not  haitily  to  rejeeft  or 
condemn  the  medicine.  And  in  cafe  it  fhould  aniwer  the  ena,  we  are 
bound  in  gratitude  to  Mr.  Deppelius ,  as  .well  as  to  the  abovemen tioned 
Phyficians,  for  their  generous  communication  of  it  to  the  publiek,  ïatner 

than  confulting  their  private  lucre  in  it.  It  only  remains  to  be  ob- 
^  ferved 

*  Job.  JunchrU  Difp.  in  aug.  fidentis  obfervationes  prafticas  de  medicina  qnad;m  efficaci 
motibus  natura:  exacerbatis  habit.  Menie.  Jan  1718. 
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ferved,  that  this  oil  caufes  none  of  the  fymptoms  above-mentioned,  as 
fleep,  fneezing,  C?r.  in  people  that  are  in  health,  nor  has  it  any  ill  con- 
fequences  attending  it. 


Of  the  Offifrage,  or  Bone-breaking-grafs.  By  T.  Bartholin.  From 
the  A<fta  HafF.  Vol.  II.  p.  126,  232.  Vol.  IV.  p.  48. 

THIS  furprifmg  plant  grows  in  Norway,  where  it  is  called  Stur ,  in  p]  ^  ^ 
moift  places,  amongft  other  fhrubs,  and  about  farm-houfes.  It  has  '  '  0  * 

a  flag  leaf,  with  a  hard  ftalk,  and  fmall  elegant  yellow  or  reddifli 
flowers,  like  the  leflfer  centaury ,  which  the  whole  plant  confiderably  re- 
fembles.  ’Tis  the  firftgrafs  which  appears  in  the  fpring,  and  feems  chief¬ 
ly  for  that  reafon  to  be  coveted  by  the  cattle  •,  for  as  foon  as  other  grafs 
appears,  they  leave  this,  probably  by  reafon  of  the  hardnefs  of  the  ftalk. 

Creatures  that  feed  on  it  grow  very  lean  and  fick,  their  fpine  becomes 
gibbofe,  which  the  Peafants  call  Back-broken,  and  their  feet  and  bones 
become  fo  weak,  that  they  walk  with  the  utmoft  difficulty.  The  farmers' 
always  keep  a  quantity  of  dry  bones  by  them,  which  proves  a  certain  an¬ 
tidote.  They  are  given, “"broken  into  fmall  bits,  to  the  affeóted  animals, 
who  give  them  a  farther  comminution,  with  evident  eagernefs,  and  appe¬ 
tite.  This  is  followed  by  a  falivation,  which  difcharges  a  great  quantity 
of  water,  whence  the  creatures  are  prefently  relieved,  and  iinally  re¬ 
covered. 

Dr.  Fruebler  of  Bergen  fuppofes  this  morbid  effect  might  proceed  meerly  4ranilatorby  the 
from  the  extreme  humidity  of  the  plant,  which  rifes  early  in  the  fpring 
in  the  fe  cold  climates,  and  grows  in  moift  fituations.  And  it  appears  in¬ 
deed,  that  the  dry  plant  had  no  fuch  effedft  on  fome  cattle  it  was  given  to 
in  Denmark ,  which  fome  have  fuppofed  to  happen  from  the  exhalation  of 
its  volatile  fait.  He  informs  us  alfo,  that  two  Chirurgeons  had  miftaken 
and  ufed  it  for  Centaury ,  without  any  ill  conlequence.  But  Dr.  Sim .  Paulus 
attributes  its  poifonous  effects  to  fome  particles  of  lead  and  mercury 
blended  thro’  the  plant,  and  propofes,  that  it  may  be  enquired,  whether 
fuch  minerals  are  not  difcoverable  in  thofe  foils,  where  it  fpontaneoufly 
vegetates.  Such  particles  muft  certainly  be  acknowledged  more  adequate 
to  fuch  diffolving,  colliquative  effects.  The  fame  grafs  growing  in  Juitland> 
and  in  fuch  moift  foils  too,  was  eat  liberally  by  cattle,  without  the  leaft  ill 
confequence.  So  that  ’tis  very  reafonable  to  conclude,  that  the  qualities 
of  this  plant,  as  well  as  of  fome  others,  muft  be  varied  by  the  foil,  the  laft 
country  having  few  or  no  minerals  :  And  thofe  plants  which  the  Surgeons 
ufed  innoxioufly  for  Centaury,  might  be  nourifhed  by  a  very  Ample  foil.  Be- 
fides,  the  hardnefs  and  aridity  of  the  ftalks  of  the  grafs  are  not  the  great- 
Vol.  II.  M  eft 
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eft  indication  of  extreme  humidity  in  it,  if  meer  humidity  could  be  pro¬ 
ductive  of  fuch  violent  effects  :  On  the  other  hand,  ’tis  a  little  difficult  to 
account  for  the  necefiity  of  chewing  and  fwallowing  dry  bones,  in  order 
to  bring  on  a  falivation,  which  is  attributed  to  mineral  particles  ingefted. 
The  extraordinary  degree  of  maftication  neceffary  to  prepare  them  for 
deglutition,  ÜV .  may  be  fuppofed  indeed  to  open  the  falival  glands  fufficiently, 
and,  as  it  were,  to  invite  a  difcharge  of  fuch  a  preternatural  fufion  of  the 
humours  by  thofe  channells.  But  their  jaw-bones  and  grinders  ought  to 
be  priviledged  from  the  tender  ftate  of  the  other  bones,  to  qualify  them  for 
fuch  levere  duty.  Perhaps,  upon  the  whole,  we  may  be  allowed  to  fup- 
pofe,  that  this  grafs,  upon  fome  particular  foils,  is  impregnated  with  fuch 
particles  as  muft  produce  a  confiderable  alteration  in  the  blood,  and  make 
its  Serum  fuch  a  peculiar  Menflruum ,  as  to  foften  and  affecff  the  ofticular 
fyftem  particularly:  That  the  humours  are  highly  fufed,  and  that  the  great 
degree  of  maftication  thefe  bones  require,  may  ferve  to  derive  the  preter¬ 
natural  liquidity  and  expanfion  of  the  humours,  with  the  particles  occa- 
fioning  it,  to  the  falivary  glands,  where  they  will  be  difeharged  :  For  this 
addon,  which  is  not  found  neceffary,  in  eretft  animals,  to  invite  the  na¬ 
tural  afeent  of  the  mineral  vapours,  may  be  fo  in  quadrupeds,  from  their 
horizontal  conformation  and  extent.  As  for  the  effedts,  as  fuch,  of  the 
bones  themfelves,  which  are  ground  and  fwallowed,  if  they  fhould  be 
concodted  (which  I  can  fcarcely  conceive  them  to  be,  by  the  organs  of  gra¬ 
minivorous  animals,  in  a  natural  ftate)  they  may  be  fufed  to  a  balmy  or 
gelatinous  Serum ,  to  attemper  the  remaining  tenuity  and  fharpnefs  of  the 
reft :  Or,  if  they  are  difeharged  through  the  bowels,  they  may  then,  as 
abforbents,  imbibe  and  carry  off  fome  of  the  acrimony,  in  the  firft  paf- 
fages,  along  with  them. 


An  Experiment  of  Congelation  ;  by  Dr.  S.  Reifèl.  From  the  Mile. 

Cur.  An.  2d.  Obf  177. 

jSaac  Fergus,  Apothecary  to  the  Eledtor  of  Hanover ,  and  a  very  expert 
Chymift,  diftilled  the  blood  of  a  perfon  beheaded  1669,  by  an  alem¬ 
bic,  and  put  the  diftilled  water  into  two  phials,  containing  4  ounces  each, 
covering  them  over,  and  expofing  them  to  the  air  in  an  open  fhop,  and  never 
obferved  them  to  freeze,  throughout  the  very  fevere  winter  that  enfued, 
the  water  continuing  clear  and  limpid.  Being  furprifed  at  this,  he  took  one 
of  the  phials  in  his  hand,  about  the  middle  of  January  1670,  and  after 
handling  it  a  while,  and  laying  it  down  again,  he  found  it  fuddenly  froze, 
the  contents  of  the  phial  he  had  not  touched  remaining  ftill  unfroze.  The 
reafon  of  this  is  fubmitted  to  the  curious.  Was  it  owing  to  a  previous  in¬ 
tervention  of  heat,  or  to  a  commotion  of  the  different  atoms  of  the  water? 

The 
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*Ibe  F  eß  Hence  cur'd  by  Venery.  From  Vincentius  Fabricius.  Faken 
from  the  Mifc.  Cur.  Ann.  II.  Obf.  1 88. 

Tranßated  from  the  Latin. 

H  E  following  poem  contains  a  furprifing  cafe  that  happen’d  in 
Holland ,  when  the  plague  rag’d  there  in  1636.  A  Dutch  fervant 
maid,  who  was  then  feiz’d  with  it,  had  three  carbuncles,  and 
was  remov’d  into  a  garden,  where  fhe  lay  with  very  little' fuccour  or  atten¬ 
dance:  Under  which  circumftances  fhe  was  vifited  and  al£fted  by  her 
fweet-heart,  who  lay  with  her  every  night,  and  enjoy’d  the  laft  *  intima¬ 
cies,  the  woman  recovering,  and  her  lover  remaining  uninfedted.  Fabri- 
cius ,  highly  affedted  with  fuch  an  extraordinaiy  occurrence,  inferib’d  a  rela¬ 
tion  of  it,  in  Latin  verfe,  to  the  famous  Sdlmafius ,  which,  for  the 
elegance  of  the  poem,  and  the  furprizing  fubjedt  of  it,  was  judg’d 
worthy  of  a  place  in  the  Mifcellanea  Curiofa.  And  as  Boerhaave  has 
inferted  at  length  the  poem  of  Fracaßorius>  entitled  Syphilis ,  in  his  col¬ 
lection  of  the  writers  on  the  venereal  difeafe,  we  thought  fuch  authorities 
fufficient  to  countenance  the  following  abridgment,  and  free  tranflation  of 
the  only  poem  we  have  met  with  among  the  Aß  a  Germanica. 

THE  blafting  Plague  thro’  wretched  Belgia  flew. 

And  wrathful  Heav’n  her  Guardian  Pow’r  withdrew : 

The  flagrant  Air  infufing  cauftic  Breath, 

Her  Marts  were  Hofpitals,  their  Trade  was  Death. 

Unbury ’d  Heaps  the  thin  Survivors  fee. 

No  Place  exempt,  nor  Conftitution  free*, 

Ev’n  Art  expires,  and  Hope’s  among  the  (lain. 

While  Horror  riots  with  her  hideous  Train: 

Yet  while  the  wafteful  Tyrant  gluts  his  Rage 
On  either  Sex,  and  ev’ry  Rank  and  Age, 

Immortal  Love  aflerts  her  Pow’r  alone. 

And  fplits  his  fliatter’d  Arrows  with  her  own. 

Haplefs  or  happy  fhall  we  term  the  Maid, 

Whole  artlefs  Beauty,  all  her  cordial  Aid, 

Infpir’d  a  dauntlefs  Youth,  -with  am’rous  Force, 

To  breath  his  Vows  to  one  almoft  a  Corfe  \ 

By  dread  Infddtion,  nor  by  Death  difmay’d, 

To  woo,  to  win,  and  fave  the  finking  Maid: 

While  Horror  fhock’d,  and  Spedfres  feream’d  around. 

She  ow’d  her  Safety  to  her  Lover’s  Wound. 

M  2  Then 

*  Such  Intereourfes  being  not  unufuaj  in  Holland,  after  their  betrothing ,  without  any 
Reflexion  on  the  Parties. 
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Then  left  untaught .  Pofterity  accufe 
The  fhort  Hiftorian,  or  incurious  Mufe  •, 

A  generous  Poet  to  the  World  fhall  prove 
The  healing  Pow’r  of  death-repelling  Love. 

The  beauteous  JEgle ,  of  Batavian  Race, 

(  Her  Manners  correfponding  with  her  Face  ) 

Vy’d  with  the  faireft  Nymphs  that  wont  to  fhinc. 
Thro’  the  flat  Plains,  or  near  the  flow’ry  Rhine. 
Fortun’d  indeed  to  fpring  from  humbler  Earth, 

And  ftrange  to  all  the  Infolence  of  Birth,^ 

The  Maiden  on  her  dow’rlefs  Charms  rely’d. 

And  liv’d  by  ferving  others  helplefs  Pride  \ 

But  Poverty’s  unequal  to  difguife 
The  fparkling  Luftre  of  effufive  Eyes-, 

Tho’,  of  the  different  Hearts  her  Beauty  won. 

The  moral  Charmer  wifh’d  to  warm  but  one. 

Few  haughty  Nymphs  might  boaft  fo  true  a  Breaft, 
Tho’,  all  inflate,  of  Wealth  and  Pride  poffeft. 

Beneath  the  coftlieft  Silks  and  Gems  they  fliine. 

As  thro’  the  Dance  the  flowing  Wantons  twine. 

Thyrfis  and  Cory  don  their  Loves  profefs, 

With  equal  Fervour,  but  unlike  Succefs 

She  lov’d  the  firft - his  youthful  Down  began. 

And  all  his  vivid  Bloom  to  promiie  Man. 

His  comely  Cheeks  were  ting’d  with  ruddy  Dies, 

And  fportful  Spirits  danc’d  amidft  his  Eyes. 

Plain  as  her  own  his  Birth  and  Fortunes  prove, 

/Egle’s  Ambition  was  Excefs  of  Love  : 

Nor  poorly  grateful  to  the  Youth  fhe  fir’d. 

The  generous  Beauty  glow’d  as  file  infpir  d. 

What  Looks  and  Kiffes!  Smiles  and  Vows  enfu’d! 

The  Sponfal,  ne’re  revok’d,  was  oft  renew’d. 

Yet  that  themfelves  and  After-times  might  prove 
The  matchlefs  Pow’r  of  perfevering  Love ; 

Severed;  Tryal!  Peftilence  invades, 

And  blends  with  deadlier  Fires  the  fick’ning  Maid  s. 
The  cauftic  Atoms,  with  corroding  Pains, 

Sting  thro’  her  Nerves,  and  pierce  her  inmoft  Veins 
Potent  to  fufe,  and  curdle,  as  they  pafs, 

Scorch  the  fmooth  Lymph,  and  tear  the  cruent  Mafs. 
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Her  Lips,  where  fragrant  Graces  lov’d  to  dwell, 

Parch’d  to  the  Sight,  were  horrid  to  the  Smell. 

Her  once  fair  damalk’d  Cheeks  deep-purpled  Hue 
Portends,  from  acrid  Salts,  a  deadly  Blue. 

Ardours,  that  fpeed  to  Death,  her  Vitals  rend» 

And  to  .her  Brain  the  virous  Fumes  afcend. 

Horrors  like  thefe  invok’d,  and  yet  difmay’d. 

Accus’d,  but  half  abfolv’d  the  Want  of  Aid. 

’Midft  a  wide  Garden  from  the  Houfe  fhe  lay, 

Dreaded  by  Night,  nor  vifited  by  Day. 

She  prays  (lhe  thinks)  in  vain,  in  vain  Ihe  calls. 

Her  Screams  redoubled  by  the  ecchoing  Walls; 

Her  Fellows  only  fhudder  at  her  Cries, 

And  dread  the  Courfe  of  JSther  whence  they  rife. 

Tbyr/is  alone,  her  foul-felt  Horrors  heard, 

Rufh’d  to  prefer  the  Peftilence  they  fear’d. 

Heav’n  he  accofts  with  almoft  impious  Pray’r, 

‘  Attack  a  Man,  he  cries,  a  Virgin  fpare ; 
t  And  if  with  perfect  Juftice  you  decree, 

‘  Remit  her  Pangs,  her  Life,  and  finilh  me. 

His  Rage  of  Woe  the  finking  Virgin  grieves. 

And  chides  the  'W ifh,  the  Paffion  that  fhe  b  lieves . 

As  vainly  fhe  implores  his  quick  Retreat, 

Unprays  his  Pray’rs,  and  trembles  for  his  Fate; 

Round  her  pale  Neck  his  clofing  Arms  he  ftrains. 

And  grafps  the  Limbs  where  fcarcely  Life  remains  : 

He  courts  Contagion,  he  devours  her  Breath, 

And  fwallows  Rifles' from  the  Caves  of  Death; 

Which  ftrange  Phyla&eries  and  Cordials  prove. 

The  Rage  of  Poyfon  feels  the  Balm  of  Love. 

From  the  dear  Air  his  fragrant  Breath  exhales. 

She  feels  new  Spirits  mount  in  cordial  Gales  ; 

Which  brace  the  Heart  afrefh,  her  Fears  remand, 

And  whifp’ring  fay,  her  total  Cure’s  at  hand. 

The  Youth’s  intenfe  Affection  next  explores 
Her  burning  Boils,  and  peftilential  Sores ; 

He  chaffes  them  gently,  while  he  wails  them  much, 

Andfooths  them  with  his  fofteft,  fmootheft  Touch; 

(Love  and  Neccffity  had  banifh  d  Form, 

And  much  he  faw  to  dread,  and  more  to  warm) 

When  Venus  inftantly  the  Maid  infpires,^ 

And  blends  her  genial  with  the  peftal  hires; 
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Her  humid  Eyes  with  fofter  Languors  melt, 

A  fweet  Infedion  Thyrfis  faw  and  felt. 

Aded  by  though tlefs  Ardour  to  improve 
The  total  Extafy  of  defperate  Love, 

All  throbbing  with  delirious  Joy  he  lies. 

Deeming  Pofieflion,  tho*  with  Death,  a  Prize. 

Lefs  warm  and  daring  feems  the  vent’rous  Boy, 

Who  fwam  a  nightly  Ocean  to  his  Joy. 

Lefs  if  his  Flame,  his  Fate  was  more  deplor’d. 

The  Plague  relented,  but  the  Ocean  roar’d. 

While  melting  Damfels  genial  Joys  approve, 

And  grateful  Force  excufes  bafliful  Love; 

While  Beauties  figh  to  kindle  equal  Fires, 

W  here  fell  Difeafe  may  yield  to  fierce  Defires ; 

The  Cyprian  Annals  Thyrfis  fhall  proclaim. 

His  potent  Med’cine,  and  ftupendous  Flame. 

A  Maid  no  more,  but  Woman  all  compleat, 

JEgle  concods  the  peftilential  Heat : 

Her  Bloom  returns,  her  native  Warmth  revives. 

Nor  long,  nor  vainly,  with  the  Fever  ftrives. 

The  dear  Phyfician  doubly  now  floe  loves, 

And  conns  the  Method  that  her  Health  improves ; 
Smiling,  fhe  ails,  and,  willing  to  be  fure. 

Repeats  her  Phyfick,  to  confirm  her  Cure. 

At  length  her  Health  and  Knowledge  more  compleat. 
The  vanquilh’d  Hypocrite  reveals  the  Cheat, 

And  in  her  Lover’s  cordial  Arms  agrees, 

Girls  fliou’d  be  heal’d  by  Remedies  like  thefe. 

Thus,  what  might  try  ev’n  M— d’s  or  P — m—’s  Skill; 
Where  crouding  Pharmacy  muft  furely  kill, 

The  Plague  itfelf  was  cur’d  without  a  Groat, 

By  a  Prefcription  Love  and  Nature  wrote. 

Sacred  and  free  from  peftilential  Stains, 

Thyrfis ,  the  Wonder  of  his  Sex,  remains. 

Their  Story  Belgian  Chronicles  may  tell. 

And  challenge  ev’ry  Clime  to  paralell. 

Well  might  the  Pow’rs  defend  a  generous  Youth 
Of  matchlefs  Love,  and  death-defpifing  Truth: 

The  Sequel  prov’d  his  dreadful,  dear  Delight, 

No  tranfient  Guft  of  fhort-liv’d  Appetite : 

Soon  to  confirm  his  plighted  Vow  he  flew. 

And  fix’d,  with  Tranfport,  to  the  Charms  he  knew. 


A  fuc- 
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A  fuccinB  account  of  a  prodigious  appearance  of  Blood.  From  the 

Milcell.  Berolin.  Cent.  II.  p.  60. 

Tranßated  from  //^Latin. 

TH E R E  is  a  pool  near  the  village  of  Sarow  by  Stargard ,  called  by 
the  inhabitants,  KeJJel  Pfuel ,  fixty  feet  wide,  and  140  in  length. 
In  the  beginning  of  Auguft  1724,  there  appeared  a  thick,  red  mat¬ 
ter  on  the  lurface,  which  might  be  feparated  by  hand,  and  brought  off, 
like  cream  or  gelly  :  But  fome  time  afterwards,  upon  a  fucceffion  of  rain 
and  thunder,  the  furface  became  more  thin  and  limpid,  tho’  it  appeared  as 
dilutely  tinctured  with  blood.  At  the  fame  time  the  matter  that  was  more 
faturately  red,  was  drove  among  the  adjacent  rufhes,  and  tended  more  to 
the  bottom,  as  the  mofs  and  herbs,  that  germinated  under  water,  were 
fpread  over  with  a  reddifh  matter,  which  appeared  granulous,  upon  diffo- 
lutibn,  and  imparted  its  colour  to  paper.  After  fome  time  this  rednefs 
both  in  the  plants  and  in  the  bottom,  was  changed  into  a  greenifh  flime, 
diftinguifhed  by  rufty  fpecks,  which  exhibited  much  the  fame  appearance, 
as  if  turpentine  had  floated  on  the  furface.  This  flime  contained  a  mul¬ 
titude  of  fmall  green  eggs,  and  little  broad  flies  of  the  fame  colour  ad¬ 
hered  to  the  fpecks,  with  which  the  rufhes  every  where  abounded.  When 
the  water  flink  from  the  borders  of  the  pool,  the  matter  might  be  found 
here  and  there,  in  fpots  of  the  breadth  of  a  hand,  and  two  or  three  fingers 
thick,  v/hich  on  the  furface  was  coloured  like  congealed  blood,  but  of  a 
dufky  red  beneath,  and  fmelt  like  rotten  fifh.  We  fliould  not  omit,  that 
a  great  number  of  Worms,  Leeches,  and  fmall  fifh  were  in  the  pond. 

This  red  matter,  being  rubbed  on  the  hands,  adhered  fo  very  tenacioufly, 
as  not  to  be  fcoured  off  with  foap,  tho’  it  difappeared  fpontaneoufly  in 
three  or  four  days.  White  and  brown  paper,  and  linnen  dipped  in  this 
water,  were  ftained  with  the  fame  colour. 

On  referving  fome  of  this  water  in  a  phial,  within  three  days  a  gra¬ 
nulous  red  matter  fubfided  to  the  bottom,  as  tough  as  glew  •,  yet  the  wa¬ 
ter  itfelf  preferved  its  rednefs  for  fourteen  days,  after  which  it  became 
perfeótly  limpid  and  diaphanous,  but  let  fall  a  dufky  reddifh  fediment. 
The  water,  a  month  after  it  had  been  drawn,  exhibited  a  greenilh  froth 
on  the  furface. 

In  like  manner,  at  Stargard ,  about  Whitfuntide,  the  water  of  a  fifli-pond 
in  a  gareen,  which  was  covered  over  with  duck-weed,  was  tindtured  with 
a  manifefl  rednefs.  Some  little  fifh  which  had  been  put  into  it,  all  died 
as  foon  as  the  water  was  tinged.  The  rufhes  on  the  borders  were  fprinkled 
with  fpots,  which  lodged  a  kind  of  flies  or  cantharides  of  a  light  green  ; 
and  even  at  the  diftance  of  ten  or  12  paces  from  the  pond,  the  grafs  was 
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here  and  there  infeCted  with  red  fpots,  undoubtedly  from  the  drawing  and 
fcattering  the  water  about.  Whatever  plants  were  fprinkled  with  this 
water,  withered  and  turned  black.  And  about  the  fame  time,  above  a 
hundred  and  fixty  cabbages  were  eaten  up  with  a  kind  of  ruftinefs,  and 
fcattered  all  over  with  black  fpots.  _ 

Rom  all  the  relations  we  have  received  of  the  waters  of  the  pond, 

—  called  KeJJ'el  Pfuel ,  being  converted  into  blood,  we  fhall,  without  pre¬ 
tending  to  obtrude  our  fentiments  to  the  prejudice  of  any  others,  infer  the 
following  obfervations. 

1.  That  it  contracted  this  colour  by  the  laws  of  nature,  as  thofe 
fhowers,  called  Bloody  do,  and  as  well  as  other  poiJds,  ditches,  wells  and 
handing  waters  have  done  :  So  that  we  may  conclude  very  -  little  new  or 
extraordinary,  and  much  lefs  any  thing  miraculous  in  it :  or  (as  the  ages 
of  ignorance  and  fuperftition  readily  might)  fuppofe  it  to  be  portentous 
andÖprenunciatory  of  War,  or  other  dreadful  calamities. 

2.  This  appearance  has  never  been  obferved  in  winter,  or  in  the  cold 
months,  but  is  demonftrated  by  all  fuch  obfervations  to  occur  in  the  fum- 
mer  feafon,  and  hotteft  months,  as  it  did  in  the  prefent  cafe. 

3.  Though  this  alteration  of  the  water  might  be  effected  in  different 
ways,  by  the  admixture  of  Ample  or  compound  bodies,  animal  and  vege¬ 
table,  Toads,  Frogs,  Butterflies,  and  other  infeCts  ;  from  the  excrements 
of  birds  and  beads  in  the  adjacent  grounds,  from  the  infufion  of  putrid 
leaves,  grafs  and  rufhes,  as  well  as  from  dew  diffufed  thro’,  and  infeCted 
by  the  Sr,  and  defending  again  to  the  furface  of  the  earth  :  I  fay,  though 
this  effed  might  have  been  produced  from  fuch  a  variety  of  caufes,  yet  ’tis 
my  opinion,  in  the  prefent -cafe,  that  we  fhould  particularly  attend  to  the 
effeCt  of  Butterflies,  which  are  to  be  efteemed  the  principal  caufe  •,  thefe 
particularly,  which  we  obferved  to  abound  with  a  red  liquor,  which  they 
void  by  drops,  and  in  which  their  eggs,  that  produce  Catterpillers,  are 
frequently  contained  :  If  any  of  thefe  drops  light  on  trees,  leaves  or  fruit, 
we  commonly  call  it  a  ruft,  or  mill-dew  ;  and  from  fuch  as  weie  emit¬ 
ted  with  eggs,  fmall  Caterpillers  quickly  proceed,  if  not  prevented  by 
cold.  When  any  quantity  therefore  of  thefe  drops  is  received  into  ftand- 
incr  water,  it  is  often  found  to  communicate  a  blood-like  rednefs  to  it. 
And  that  this  was  the  circumftance  affeCting  the  before-mentioned  pool, 
is  fufficiently  confirmed  from  the  circumftantial  relation  of  it  in  the 
Pomeranian  aCts. 

And  firft  (to  omit  other  particulars)  as  it  was  obfervable,  that  in  fome 
neighbouring  gardens,  above  a  hundred  and  fixty  cabbages  were  deftroyed 
by  Caterpillers.  Next,  as  both  on  the  grafs  and  rufhes  of  the  pond,  and  on  the 
bank  of  the  fifh-pond,  near  Stargard ,  where  they  were  produced,  a  great 
number  of  red  fpecks  or  blemifhes  were  difeovered  :  And  farther,  as  all 

the  fi flies  in  the  pond,  near  Stargard ,  were  killed  with  this  rednefs  of  the 

water. 
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water,  trom  which  it  feems  evident,  that  this  Alteration  was  owing  to 
the  Butterflies,  and  that  the  imaginary  converfion  of  the  water  into  blood 
was  neither  new  nor  miraculous,  but  depended  on  natural  caufes.  Finally, 
as  that  rednefs  was  not  of  a  long  continuance,  but  is  wont  to  go  off  by 
degrees,  and  fubfide  towards  the  bottom,  it  happened  exactly  fo  in  this 
cafe,  which  was  effected,  the  fooner  too,  by  the  intervention  of  cold. 

Yet  fliould  we  by  no  means  infer  from  this,  that  all  flach  blood-like  al¬ 
terations  of  water  muft  depend  on  thefe  Butterflies.  And  even  with 
regard  to  the  prefent  cafe,  unlefs  we  were  well  apprized  of  the  fituation 
of  the  pond,  and  other  circumftances,  or  had  been  prefent  when  this 
change  occurred,  and  while  the  rednefs  was  at  its  height,  fhould  we  ven¬ 
ture  to  decide  pofitively,  upon  vulgar  rumour,  that  fuch  an  alteration  de¬ 
pended  folely  on  thefe  butterflies  :  Since  undoubtedly  the  like  effedt  ought 
frequently  to  be  attributed  to  different  caufes,  as  to  a  variety  of  matter 
indued  with,  and  communicative  of  that  colour,  as  we  formerly  fpecified; 
or  to  a  commonly  fubfequent  putrefaction,  which  is  readily  effected  in  the 
fummer  months,  in  ftagnant  waters  ;  efpecially,  if  expofed  to  a  commixture 
of  any  filth,  which  greatly  promotes  it  :  From  whence  it  alfo  happens 
that  waters,  contaminated  with  fuch  a  rednefs,  contract  a  fudden  and  excef- 
five  ftink.  Neither  can  we  be  certain  that  fummer  exhalations,  defcend- 
ing  again  with  dew  and  rain,  may  not  conduce  to  the  production  of  fuch 
a  Phenomenon ;  which,  neverthelefs,  it  muff  be  difficult  to  afcertain  with 
much  accuracy  •,  and  which  cannot  be  clearly  known  from  the  appearance 
ltfelf.  The  ftriCt  inveftigation  of  fuch  points  requires  a  pretty  intenfe  en¬ 
gagement  of  the  underftanding,  an  accurate  examination  of  the  particular 
quality  of  the  water,  before  it  was  changed,  and  of  the  different  circum¬ 
ftances  that  accompanied  this  change,  and  were  confequc  nt  of  it  •,  befides, 
there  may  be  neceflity  too  for  fome  phyfico-chymical  experiments  on  the 
occafion  ;  tho’  poflibly  the  concurrence  of  all  thefe  may  at  laft  prove  un¬ 
equal  to  an  exaCt  and  compleat  knowledge  of  the  fubjeCt. 

But  tho’  we  may  not  always  be  capable  of  fixing  the  particular  caufeS 
of  fuch  mutations,  we  may  certainly  conclude  they  depend  on  natural  ones  : 
Which  opinion,  tho’  we  readily  allow  every  perfon  to  indulge  his  own, 
we  might  eafily  fupport  from  hiftory,  and,  among  other  proofs,  if  it  were 
neceftary,  from  a  variety  of  obfervations  contained  in  the  IVratiflaw  col¬ 
lections. 

We  can  reafon  but  little  from  the  ruflies,  leather,  paper,  or  any  mate¬ 
rials  that  were  infeCted  with  this  colour  of  the  waters  j  but  an  enquiry 
fhould  be  built  upon  regular  experiments  on  the  water,  the  day  it  is  drawn, 
and  which  fhould  be  commenced  the  very  day  the  alteration  begins :  Since, 
as  we  have  faid,  putrefaction  enfues  on  this  appearance,  and  is  fenftbly  in- 
creafed  in  the  fummer  feafon  •,  in  the  progrels  of  which  putrefaction,  the 
cohefion  of  the  parts  is  not  only  deftroyed,  but  anew  tranfpofition,  and 
Vol.  II.  N  con- 
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of  it  into  blood. 


Of  the  Wall  on  Mount  Caucaius,;  by  T.  S.  Bayer.  From  the  Com¬ 
mentarii  Academics  Imperialis  Petropolitancs,  p.  425. 

? 'r  (inflated  from  the  Lat  in. 

-TT  N  the  expedition  undertaken  by  the  Czar,  Peter  the  Great,  a  gain  ft  Per- 
1  fni  (in  which  Derbent  and  the  country  round  it  fubmitted  to  him)  he 
J  partly  by  himfelf,  and  partly  by  other  proper  perfons  obferved  what¬ 
ever^'  remarkable  therein  :  Of  which  the  principal  tiring  that  present¬ 
ed  itfelf  to  view,  was  the  macceffible  ridge  of  mount  Caucafus  fortified 
with  towers,  and  feemingly,  with  a  very  ftrong  wall ;  which  laft,  as  thofc 
acauainted  with  the  country  affirmed,  reaches  a  vaft  way  between  the 
Cafpian  and  Euxine  Seas.  From  that  part  of  the  wall  which  was  feen,  one 
Jl ht  form  a  judgment  of  the  reft.  This  prodigious  work,  efpecially  as 
it  was  built  in  a  defert,  upon  the  tops  of  fuch  high  mountains  ;  and  be- 
fides,  by  the  accounts  of  the  people  of  the  country,  and  even  from  the 
ftor.es  it  was  made  of,  plainly  appeared  to  be  very  ancient.  All  which 
lo  far  excited  the  curiofity  of  Prince  Demetrius  Cantmtr  of  Moravia ,  as 

The  town,  from  which  he  fet  out,  was  Derbent ,  the  capital  o*  Schiruan 
(■which  province  extends  from  the  river  Cyr ,  to  the  territory  of  the  town, 
from  which  Vaieftan,  that  is  a  mountainous  country,  reaches  towards  Cir- 
laffia)  f  tuated  in  a  declivity  near  the  fea.  From  thence  towards  the  weft, 
rit°,  luntain  into  a  craggy  Peak,  on  which  is  built  a  Caftle.  The  way 
from  the  town  to  it  is  through  the  gate  Kyrclar ,  and  in  the  middle  of  the 
road,  is,  cut  through  a  very  hard  rock,  a  ditch,  forty  fathoms  long,  four 
broad,  and  three  deep.  A  hundred  fathoms  Bom  the  caftle,  lies  the  vil¬ 
lage  Piridmifky ,  that  is  to  fay,  the  Demon  or  genius  of Damafcenus:  For  there 
ftands  a  monument  of  one  Piridmifky, who,  they  fay, was  the  fonof  Damafcenus. 
Prince  Cantimir  could  not  read  the  infcription  which  was  cut  in  a  huge  ftone, 
as  the  characters  were  Coptic,  and  as  he  had  no  interpreter  with  him.  In 
the  town  ftands  a  tower  to  the  north,  built  of  a  rougher  fort  of  ftone  than 
anv  of  the  reft,  very  ancient*,  and  the  inhabitants  affirmed,  that  here 
Alexander  the  Great  began  to  lay  the  foundation  of  a  city.  .  Going  down 

from  the  caftle  to  the  fea,  in  the  north  wall  are  the  following  gates  >  the 
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firft  is  called  Driardizi  Capufi  the  fecond,  Kyrclar  Capufi ;  the  third,  Ba- 
bulbab  or  the  Gate  of  Gates,  a  magnificent  piece  of  workmanfhip,  which 
ftill  retains  the  ancient  name  of  the  city,  and  is  two  fathoms  broad,  and 
one  fathom  high  •,  the  upper  part  of  this  gate  does  not  ftrike  ott  into  an 
arch  but  huge  ftones  are  placed  at  right  angles  on  pofts,  and  are  not 
fattened  withtron  bands  :  On  the  gate  under-ground  (called 'Eabulkyiamar, 
i  e  the  o-ate  of  the  Laß  Judgment)  are  fome  figures,  but  it  is  uncertain 
whether  They  are  hieroglyphics  or  not.  There  is  a  tradition  among  the 
people,  that  this  gate  having  been  built  of  equal  height  with  the  other 
sates,  had  gradually  funk,  and  whenever  it  will  entirely  do  fo,  then  fha.l 
come  the  general  judgment.  Seven  Ruff, an*  ftadia  or  furlongs  from  the 
city  Prince  Cantimir  meafured  the  wall  the  length  of  3285  fathoms,  equi¬ 
valent  to  fix  furlongs,  and  285  fathoms;  and  he  adds  that  it  is  certain 
that  the  wall  reaches  to  the  fpnng-heads  of  the  river  Irhan,  m  the  boideis 
of  Georgia  450  furlongs.  M.  Bayer  did  not  find  the  name  of  any  fuch 
river  in  the  borders  of  Georgia  ;  therefore  from  the  meafure  taken 
by  Prince  Cantimir,  and  even  from  the  fituation  of  the  river  ltfelf,  he 
takes  it  to  be  the  river  Tori  in  M.  De  l’Iße’s  tables,  which  is  m  63  degrees 
of  Innsitude  and  44-'-  degrees  of  latitude.  At  Derbent,  the  mountains 
are  of  different  heights  ;  the  higheft  Peak  is  Scbadagy,  the  Royal  Mountain, 
as  U  were,  becaufe  Nujrivanus,  fon  of  Kieicubat,  built  a  houfe  on  its  top, 
where  he  lbmetimes  retired  for  his  pleafute.  With  a  quadrant.  Prince 
Cantimir  found  its  height  to  be  18  Stadia  ;  it  is  reckoned  the  next  high- 
eft  mountain  to  Ariarat,  and  is  more  than  half  covered  with  fnow. 
The  oreateft  part  of  the  range  of  the  mountains  of  Caucafus  are  ftecp, 
craggy  and  buihy,  and  fometimes  there  is  a  plain  a-top  In  the  valleys  grow 
t  nfs  •  And  in  one  of  the  villages  live  Jews,  who  fpeak  Perfic  and  Hebrew. 
The  wall,  which  is  continued  along  the  tops  of  the  mountains  and  over 
the  valle«,  lies  now  in  ruins,  fome  towers,  efpecially  thofe  in  the  valleys, 
/not  unlike  the  towers  in  Mufcow)  together  with  their  gates,  are  enure  The 
wall  is  but  a  Ruffian  fathom  thick ;  the  ftones  in  that  country  are  three 
Rtfftan  ells  long,  and  an  ell  thick ;  here  are  no  bricks  ;  the  ftones 
are  not  fattened  with  iron  bands  or  with  cement,  only  laid  over  each 
other,  but  fo  nicely  cut,  that  hardly  any  joining  is  perceivable.  Pi  mce 
Cantimir  was  told  by  the  Interpreter  belonging  to  a  Prince  of  Georgia, 
who  lived  for  fome  time  in  this  town,  that  this  laft  prince  being,  by  tea- 
fon  of  a  con fpi racy  formed  againft  him,  obliged  to  withdraw,  let  out 
from  Taflifius  northwards  for  Oßetus  •,  and  from  thence  he  turned  to  Tuche- 
tuo  at  the  foot  of  mount  Caucafus,  and  then  to  Tianetus  anci  Eretus,  ^  ti  1 
afte’r  patting  the  craggy  mountains,  he  came  to  a  plain  in  the  confines^ 

•*«#-  furlong  is  culled  a  verß,  and  contain.  500  Wh,Cl' 

is  equal  to  three  Rußan  Ells,  and  one  of  thefe  is  equal  to  zZ-m  .nettes. 
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the  city  Schamachia  •,  then  he  went  to  Bacua ,  and  from  thence  he  palled 
over  to  Derbent  by  water.  Eight  days  journey  from  OJfetus ,  may  be  feen 
Caucasus  on  the  left,  as  alio  the  ruins  of  the  wall.  In  M.  De  rifle's  tables  *, 
on  the  Euxine  Sea ,  under  44  degrees  of  latitude,  and  58^-  degrees  of  longi¬ 
tude,  not  far  from  the  town  of  Dandarus ,  are  marked  the  traces  of  a  wall, 
which  run  along  the  river  Cudurus ,  from  fouth  to  north,  and  at  laft  turn 
a  little  to  the  eaft,  75  Ruffian  fladia.  Whether  M.  De  1 1  fie  had  his  in¬ 
formation  of  this  Wall  from  Sofcamus  Sadda,  a  Prince  of  Georgia ,  or  from 
Crufius  or  Zur  ab  ecus,  it  is  indeed,  no  mean  proof  that  this  W  all  reaches 
to  both  feas.  F.  Archangelus  Lambertus ,  in  his  f  Iter.  Ibericum ,  defcribes 
the  Wall  (of  which  he  gives  a  figure)  nearly  in  the  following  manner  : 

«  That  it  is  a  vaft  traét,  and  that  the  Wall  is  upwards  of  600  miles 
«  in  length ;  that  here  and  there  it  is  fortified  with  towers,  in  which  are 
‘  Soldiers  to  guard  them  •,  that  the  principal  inhabitants  of  Odifcus  lend 
6  men  thither  every  month  to  relieve  them  •,  that  from  the  fea  the  land 
4  rifes  gradually  up  to  the  highefl  Peak  of  Caucafus that  the  lower  part  of 
4  the  country  is  partly  fortified  by  nature  and  moraffes,  and  partly  by  art 
4  and  with  wooden  towers,  in  order  to  hinder  any  perfon  palling  that  way 
4  without  the  Soldiers  leave/ 

Now  from  this  Wall  to  the  river  (to  which  Prince  Cantimir  certainly- 
found  it  reached  from  the  eaft)  is  but  a  little  way,  in  which  the  vef- 
tiges  of  the  Wall  are  either  quite  effaced,  or  have  not  hitherto  been  traced. 
Thus  far  Prince  Cantimir. 

Some  curious  perfons  may  be  defirous  to  know  how  much  of  this  noble 
monument  of  antiquity  was  difcovered  before  Peter  the  Great  went  upon 
this  expedition  •,  moft  people  may  complain  that  every  particular  as  to  the 
fituation  and  courfe  of  the  Wall  is  not  entirely  afcertained.  As  to  all 
which,  M.  Bayer  endeavours  to  give  all  the  fatisfaótion  he  can. 

It  was  latterly  that  the  Greeks  knew  any  thing  of  mount  Caucafus  (cal¬ 
led  by  the  Scythians  Graucafus ,  from  the  fnow  upon  it,  it  being  a  kind  of 
Alps,  as  it  were)  and  that  by  means  of  the  colonies  fent  thither  from  Pontus. 
As  they  therefore  fuppofed,  that  this  mountain  was  fituated  in  a  diftant 
country,  as  it  was  then  reckoned,  and  confequently  liable  to  fabulous  rela¬ 
tions,  they  believed  that  Prometheus' s  punifhment  would  be  the  more 
fevere,  were  he,  according  to  the  command  of  Jupiter,  tied  down  to 
mount  Caucafus,  whither  none  would  have  ventured  to  come  to  releafe 
him,  but  fome  Hercules  or  other.  Hefiod  had  only  tied  him  down  to  a 
pillar  ;  but  AEf chylus  was  the  firft,  as  appears,  who  had  tied  him  down 
to  that  mount  Caucafus,  which  rifes  between  the  Pontus  and  the  Cafpian 
fhore.  Herodotus,  as  he  was  a  native  of  Halicarnafjus ,  and  very  much 
converfant  with  the  King’s  Lieutenants  in  Afia ,  knew  better  than  any 

Other 

*  Regionum  vicinarum  Maris  Cafpii,  Ann.  1723  ed. 

f  Dans  lcRecueil  de  Voyages  au  Nord.  T.  VII.  p.  176. 
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other,  the  ftate  of  thofe  countries,  which  were  under  the  Perfian  do¬ 
minion  :  For,  in  his  Euterpe ,  he  fays,  that  the  Cafpian  fea  is  15  days  jour¬ 
ney  in  length  and  8  in  breadth,  to  the  weft  of  which  lies  mount  Caucafus , 
of  a  vaft  extant  and  height,  and  inhabited  by  people  of  different  nations, 
who  paint  their  cloaths,  but  in  fuch  manner,  that  the  figures  appear  in¬ 
terwoven,  as  it  were,  in  the  fluff,  which  is  owing  to  the  deep  dye  given 
it  in  the  wool.  This  mountain  (as  he  fays  in  his  Thalia)  bounded  the 
Perfian  empire,  and  every  fifth  year  its  inhabitants  paid  the  King  a  tribute 
of  a  hundred  boys  and  as  many  girls.  At  this  time  there  was  no  part  to 
the  north  of  Caucafus  under  the  dominion  of  Perfia  \  and  to  the  eaft  of 
the  Cafpian  fea,  is  a  vaft  plain,  which  is  known  to  be  the  feat  of  the 
MaJJagetce.  And  likewife  in  his  Clio ,  he  obfcurely  hints  at  two  paffes 
through  which  the  Cimmerians  and  Scythians ,  from  different  countries, 
and  by  different  ways,  iffued  out,  in  great  numbers,  into  the  Greater  and 
Lejjer  Afia.  Caucafus  is  no  better  known  by  the  Expeditions  of  Alexander , 
the  dynafty  of  Lyfimachus ,  or  of  the  Kings  of  Afia  and  Syria,  as  their 
affairs  are  likewife  involved  in  obfcurity.  L.  Lucullus ,  in  his  expedition 
againft  Mithridates ,  was  not  far  from  that  mountain.  Cn.  Pompey  was  the 
firft  of  the  Romani ,  who  fat  down  near  the  paffes  of  Caucafus.  Lucian , 
in  his  P  half  alia,  introduces  Pompey,  fpeaking  thus  : 

Si  vos,  0  Parthi,  peterem  cum  Cafpia  Claufira, 

Et  fequerer  duros  aterni  Martis  Alanos, 

Paffus  Achaemeniis  late  decurrere  campis.  Lib.  viii.  v.  222. 

From  that  time  were  known  two  paffes  of  Caucafus,  the  one  the  pafs  of 
the  Cafpian  fea  to  the  eaft  (called  Cafpia,  if  we  may  credit  Eratofihenes,  from 
which  likewife  arifes  a  large  mountain  to  the  eaft)  the  other,  the  pals  *  of 
Caucafus,  both  which  paffes  have  been  confounded  together,  as  Pliny  ob- 
ferves  in  more  than  one  place.  Thus  Lucan  wrongly  calls  it  Cafpia,  as 
Pompey  or  no  Roman  General  had  ever  penetrated  fofar:  For,  Pompey , 
as  is  plain  from  Appian  and  Plutarch,  after  coming  up  with  Mithri¬ 
dates  at  the  river  Euphrates ,  defeated  him  in  a  great  battle  in  the  night¬ 
time,  and  in  the  purluit  after  him,  he  firft  turned  to  Armenia,  and  then  ad¬ 
vancing  into  Albania  (fituated  between  mount  Caucafus  and  Armenia )  he 
came  among  the  Iheri  to  feek  him.  But  Mithridates ,  as  he  wintered  in 
the  mean  time  at  Jdiof curias,  after  taking  a  compafs  to  view  the  coaft  of 
the  Pontus,  fled  to  the  coaft  of  Bofphorus ,  and  Scythia  ;  this  way  the  Ro¬ 
mans  muft  have  followed  him.  Therefore,  as  is  evident  f  from  Appian , 
Pompey  fat  down  in  the  paffes  of  Scythia,  thro*  which  no  one  had  pene¬ 
trated  before  ;  and  in  his  return  making  War  on  the  Albani ,  on  account  of 
their  revolt,  he  afterwards  turned  againft  the  Armenians.  When  he 

marched 

*  Ap.  Strab.  f.  568.  Ed.  Henr.  Petri.  -f  P.  400,  cd.  Toh 
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marched  to  the  Cafpian  fea,  he  was  told,  according  to  Plutarch 
frightful  ftories,  particularly  of  great  numbers  of  Serpents  in  the  way . 
However  hefentfome  of  his  people  to  know  the  certainty  of  this  report  j 
and  upon  their  bringing  him  fome  of  the  water  of  the  Cafpian  fea,  he 
found  it  fweet,  as  Alexander  the  Great  had  done  before  him,  and  as  lately 
the  Ruffian  army  found  it  fo  too.  For  the  Waters  are  fweet  without  lofing 
their  iapor,  near  the  Ihore,  where  the  rivers  difembogue.  Pliny  ||  like- 
wife  charges  the  Writers  of  the  exploits  of  Corbulo  in  Armenia,  under 
Nero  with  the  fame  error  of  confounding  the  paffes  of  the  Cafpian  fea 
and  thofe  of  mount  Caucafus.  And  next  he  adds,  that  the  table  of  thofe 
countries,  fent  by  Corbulo  to  Rome ,  places  the  paffes  of  the  Cafpian  fea 
where  thofe  of  Caucafus  are.  Cornelius  Tacitus  +  was  thereby  milled. 
Claudius  Ptolemaus  calls  the  paffes  of  mount  Caucafus ,  Sarmatica ,  and  thole 
of  the  Cafpian  fea,  Albania  •,  and  he  places  them  too  far  from  the  Cafpian 
fea,  unlefs  perhaps  he  would  mean  the  pafs  where  the  ridges  of  Caucafus 

firft  part  and  form  a  valley.  f 

What  fort  of  paffes  thefe  were,  we  might  learn  from  Varro  (or  from 

the  Author  which  Pliny  borrowed  from,  whether  it  be  M.  Terentius  or 
P  Atticinus ,  who  were  both  intimate  friends  of  Pompey ,  even  in  his  lalt 
misfortunes)  I  fay,  from  Varro ,  and  M.  Agrippa ,  had  not  their  commen¬ 
taries  been  loft.  Now  it  is  uncertain  how  much  Pliny  borrowed  from 
either,  and  how  much  he  borrowed  from  Corbulo  s  commentaries,  toi 
Corbulo  having  been  very  fuccefsful  in  Armenia ,  the  Romans  were  fo  filled  with 
the  fame  of  the  paffes  of  mount  Caucafus ,  that  Nero ,  who  was  always  vain- 
glorious,  intended  himfelf  to  undertake  an  expedition  againft  the  Sarmat  a 
through  thefe  paffes,  wrongly  called  Cafpian ,  though  as  Pliny  %  affirms, 
there  was  fcarcely  any  communication  open  between  the  paffes  of  Caucafus 
and  thofe  of  the  Cafpian  fea-,  he  therefore  gives  an  account,  whether  he 
had  it  from  thofe  who  had  been  in  Pompey  s  expedition,  or  from  fome  of 
Corbulo\  Soldiers  •,  ‘  that  §  the  Cafpian  paffes  were  a  narrow  way,  between 
c  fteep  rocks,  eight  miles  long,  cut  out  by  art  •,  fo  that  icaice  a  waggon 

<  could  pafs  •,  and  that  on  the  right  and  left  flood  rocks  refembhng  bullies  ; 

‘  and  that  there  was  no  water  for  38  miles  (in  fome  copies  it  is  only  28) 
c  and  that  the  narrownefs  of  the  way  hindered  the  flowing  of  a  ialtifh 
C  liquor  from  the  rocks,  as  alfo  the  paffage  of  great  numbers  of  Serpents, 
t  but  in  the  winter.’  As  to  the  paffes  of  Caucafus ,  he  fays,  4  that  a 

*  great  many  are  very  much  miftaken,  who  call  it  Lafpian ,  it  is  a  pro- 

4  digious  work  of  nature,  where  ftand  fteep  rocks  and  gates  fecured 

<  with  iron  bars ;  underneath  in  the  middle  runs  a  rivulet  of  a  ftrong 

t  ftench  on  this  fide,  fortified  with  a  caftle,  called  C  umana ,  to  hinder  the 

t  excurfions  of  a  great  many  nations  that  way,  which  is  fhut  up  with  a 

‘  gate 


*  F,638.  (I  Plinius  e  Varrone,  f  Annal.  L.  vi.  c.  33.  t  L.  vi.  13.  §  L.vi.  14. 
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c  crate  over  aEraintI  Tlartnafiis.  tlie  chief  city  of  Iberia^  which  Ptolowey 

D  *p  5 

^  Culls  I'lciYWOull CUS . 

After  that  time  there  is  nothing  confiderable  related  of  the  gates  of  Caucafus , 
and  thole  of  the  Cafpian  fea,  down  to  the  time  that  Conftantinople  became  the 
feat  of  the  Roman  empire  in  the  eaft  •,  to  which  Caucafus  was  nigher,  and 
there  followed  frequent  incurfions  of  the  barbarous  nations  into  Armenia , 
Afia,  and  Syria ,  according  to  the  Greek  and  Syrian  Writers.  Claudian , 
therefore,  under  the  Emperor  Arcadius ,  a  little  before  the  death  of  Stilico, 
fpeaking  of  the  Gothic  war,  fays, 

Nonne  videbantur  quamvis  adamante  rigent  es , 

Turribus  invalidis  fragiles  procumbere  Mari , 

Ferratecque  Getis  ultro  fe  pandere  Poft  ce  ? 

Nec  Vallum  denfceque  Sudes  arcere  volantes , 

Cornipedum  Saltus ,  jamjam  confcendere  Puppes 
Sardoniofque  habitare  finus  Ffi  inhofpita  Cypri, 

Saxa  parant ,  Vitamque  Freto  fpumante  tueri. 

According  to  him,  Procopius  of  Cer  far  ia,  in  the  tranfa&ions  in  the 
eaft,  mentions  in  the  Gothic  *  war,  two  gates  of  Caucafus ,  Tzur ,  and  the 
o-ate  of  Caucafus.  And  in  the  Perfian  war,  he  gives  a  very  full  defcrip- 
tion  of  the  gates  of  Caucafus  •,  for  he  fays,  that  Taurus  of  Cilicia  runs  out 
into  Armenia ,  P erfarmenia,  Albania  and  Iberia ,  and  the  farthei  it  does  lo, 
the  higher  it  is  •,  that  beyond  the  confines  of  Iberia ,  is  a  very  narrow  path 
or  paft  50  ftadia  long,  which  ends  in_  a  fteep  and  inacceffable  rock,  only 
that  nature  had  made  a  way  through  it,  as  if  it  had  been  cut  by  art.  He 
affirms  that  that  gate  was  called  Cafpia  from  time  immemorial.  That  af¬ 
ter  o-oing  through  this  gate,  there  opens  a  vaft  plain,  very  well  watered, 
and  fit  for  feeding  Horfes,  and  that  in  it  live  the  Fiunni ,  as  fai  as  the 
Mceotis,  and  that  horlemen  can  go  this  way  as  far  as  Iberia  \  but  there  is 
no  going  any  other  way  without  the  greateft  trouble,  and  without  leaving 
one’s  Horfe  behind,  on  account  of  the  precipices  and  windings  of  the 
mountains ;  that  Alexander  the  Great ,  confidering  all  this,  had  made  a 
gate  and  built  a  caftle  over  it,  in  order  to  hinder  the  excurfions  of  the 
northern  nations  *,  where  Procopius  calls  the  gate  of  the  Cafpian  fea,  the 
gate  of  the  Caucafus  this  is  a  miftake  of  a  great  many  of  the  ancients, 
as  has  been  fhewn  above  from  Pliny.  And  this  error  prevailed  fo  much 
among  hiftorians,  that  with  the  name,  even  the  memory  of  the  gates  of 
Caucafus  was  gradually  loft.  But  Euftathius  f  of  Thcjjalonica  ga^e  the 
following  defcription  of  the  Cafpian  Gates :  That  the  Riedes  lay  to  the 
eaft  as  far  as  the  Cafpian  gates,  which  are  in  Media ,  and  are  called  the  key 

of  Afia :  And  that  there  are  mountains  or  rather  fteep  rocks  like  gates, 
J  which 

*  L.  iv.  c.  3.  f  In  parecbolis  Dionyfianis,  ad.  v.  1034. 
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which  take  rtheir  name  either  from  the  Cafpian  fea,  or  from  the  Cafpii : 
That  thro*  thefe  is  the  way  from  the  north  into  Hircania ,  and  Perfia  ; 
and  that  the  northern  nations  are  hindered  thereby  from  making  ex- 
curfions. 

It  is  almoft  in  this  manner  that  our  Authors  mention  the  paffes  of 
Caucasus  and  thofe  of  the  Cafpian  fea  :  But  no  Latin  or  Greek  Writer  of 
all  antiquity  has  made  mention  of  the  Wall  which  was  drawn  along  mount 
Caucafus.  But  the  Arabians  and  Perßans  mention  it  in  their  writings,  as 
if  it  were  a  barrier  made  againft  Gog  and  Magog.  Mr.  Hyde ,  in  his  letter 
about  the  meafures  and  weights  of  the  Chinefe ,  believes  he  had  found  that 
Wall  in  China  *,  but  in  this  he  is  miftaken.  Abulgafus  Bagadur  Chan,  in 
his  Schagjare  Turkic  or  genealogy  of  the  Turks,  fpeaks  of  the  Wall  of 
China :  In  Arabic  it  is  called  Sed,  which  in  Perfic  is  Dir  or  Gate,  and  in 
the  old  Turkiß,  Chataic  or  Chinefe  languages.  Unguli.  Thus  erroneoufly 
did  Abulgafus  write,  and  more  erroneoully  has  he  been  mandated  and  pub- 
lifhed  in  the  Ruffian  language,  from  that  in  High-Dutch ,  and  laftly  in 
French.  For  that  *  Ungu  li  is  Van  li ,  which  dignifies  ioooo  Stadiay 
by  which  name  the  Chinefe  call,  as  it  were,  the  Walls  of  their  kingdom  : 
But  Abulgafus  diftinguifhes  this  Wall  from  that  which  Alexander  the  Great 
built  to  hinder  the  excurfions  of  the  Jagjugi  and  Magjugi ,  who  +,  the 
Fartars  fay,  have  nodes  like  dogs,  and  have  not  yet  touched  the  Brazen- 
Wall,  but  that  immediately  before  the  day  of  judgment  they  fhall,  ac¬ 
cording  to  them,  break  thro’  it  with  their  nodes.  In  fine,  he  diftinguifhes 
this  wall  from  that  which  Nufchiruan  built  over  againft  Schamachus  §  round 
his  kingdom. 

This  is  the  fame  Wall  which  we  ftill  find  lying  in  ruins.  •  The  other 
Wall  does  not  differ  from  it,  only  that  the  Mahometans  have  perplexed  it 
by  a  fabulous  name,  and  other  idle  inventions  :  For  when  Mahomet 
in  the  eighteenth  Surat,  fays,  that  Alexander  built  a  Wall  between  two 
mountains,  his  followers  have  wanted  to  find  out  in  what  part  of  the 
world  it  lies.  Eledrifus  tells  us  a  great  many  idle  ftories  from  the  autho¬ 
rity  of  Abfalemus  Alterajeman ,  or  the  Interpreter  ;  which  laft  affirms,  that 
he  was  dent  by  a  certain  Caliph,  who  in  a  dream  had  feen  the  Wall  of 
Alexander ,  extending,  as  it  were,  between  his  own  dominions  and  between 
Gog  and  Magog ,  and  carefully  to  find  out  what  Wall  this  was:  That  the 
Caliph  had  given  him  a  convoy  of  fifty  Horde,  as  alfo  5000  Denarii ,  be- 
fides  a  prefent  of  ioooo  Drachms,  and  to  each  horfeman  50000  Drachms 
for  his  pay  and  provifion  for  a  year ;  and  in  fine,  100  Mules  to  carry  wa¬ 
ter  and  other  necefiaries.  Who  this  Caliph  was,  neither  Abdalla  Ebn 
Chordaba ,  nor  Eledrifus ,  who  tells  this  ftory  out  of  Alfalcmus ,  lay  any 

thing. 

*  P.  118,119.  -f  In  the  High  Dutch  and  Trench  Trsnflations  Jadfutz  madzutz.  1.  c. 
$  From  which  the  Tranflators  without  any  foundation  from  Abulgafus ,  have  made  it  Vcu' 
Scbiruanudil l  SuUanum  Suzaartm  Scbamatbie?. 
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thing.  But  as  Alfalemus  relates,  that  he  fet  out  from  Sermanraia ,  M. 
Bayer  does  from  hence  judge  of  the  time.  For  Mot  alemus ,  the  eighth 
Caliph  of  the  Abbafid  ce,  about  the  beginning  of  his  reign,  which  was  An.  C. 
834,  tranllated  the  feat  of  the  empire  from  Bagdat  to  Sermenraia ,  not  far 
from  Bagdat  upon  the  Tygris  ;  and  the  fucceeding  Caliphs  down  to  Mot  a- 
dedus  refided  in  the  fame  city.  Motadedus  An.  C.  893,  translated  it  again 
to  Bagdat :  Therefore  fix  Caliphs,  in  almoft  60  years,  refided  at  Sermenraia -y 
and  we  learn  from  Albulpharagius,  that  at  that  time  refided  among  the 
Arabians ,  moft  of  the  Greek  Commentators,  among  whom  this  Alfalemus 
Altarg jeman  is  reckoned  one,  who  fet  out  from  Sermenraia  to  Lephlifius 
with  the  Caliph’s  letters  for  Ifaac  Eben  fhmael,  Governor  of  Armenia , 
from  whom  he  had  recommendatory  letters  to  the  Prince  of  Aljarir ,  and 
afterwards  he  came  to  the  Prince  of  Lan  and  Philafchae ,  from  this  lall 
having  got  five  guides,  he  in  twenty-feven  days  came  into  the  ex¬ 
treme  parts  of  the  Befegert.  M.  Bayer  explains  thefe  obfeure  names  in  the 
edition  publilhed  at  Rome ,  in  which  Eledrifus  is  fadly  handled  and  maimed 
of  the  better  part.  From  Tephlifius  he  came  to  Alfarer ,  a  country  fituated 
on  the  Cafpian  fea,  and  which  is  called  Alferir  Aldeheb  (i.  e.  the  golden  throne ) 
where  Derbent  is  reckoned  to  be.  Lan  feems  to  be  a  corruption  of  Lahgjan , 
which  town  is.  in  the  country  of  Gilan,  called  Laginum  by  Europeans ,  four 
days  journey  from  Caßin.  What  Philafchah  is,  M.  Bayer  could  not  con¬ 
jecture  :  But  Befegert  is  the  country  Befa,  or  as  the  Arabians  pronounce 
it,  Phafa ,  that  is,  a  northerly  country ,  as  it  lies  to  the  north  eaft  of  Perfe- 
polis.  Hence,  he  fays,  he  found  in  the  dark  country  (the  filly  man  had 
never  heard  of  Cimmerian  darknefs)  for  ten  days  journey,  the  air  to  ftink  fa 
intolerably,  that  perfumes  were  hardly  of  any  ufe.  After  a  month’sjourney, 
through  the  places  laid  wafte  by  Gog  and  Magog,  he  at  length,  after  fix 
days  more,  came  to  Chacanus  Otcos ,  which  lies  adjoining  to  this  mountain, 
in  the  opening  of  which  is  a  ditch  or  mound.  Here  he  viewed  the  Wall, 
which  is  almoft  two fiadia  from  the  town  •,  and  hence  it  follows  that  he' 
purfued  his  journey  thro’  f  erfia  and  fome  part  of  India :  For  in  his  re¬ 
turn  he  alfo  affirms  that  by  thefe  towers  he  was  led  towards  Chorafanus  into 
Samarcandia.  And  fince,  according  to  Abulfeda ,  even  the  veftiges  of  the 
Wall  are  found  at  Gihon  or  Orxanthus ,  in  the  country  of  Ilak,  from  Schal- 
baleg ,  as  far  as  the  out-let  of  the  valley  Alfchafch  •,  hence  Alfalemus  feems 
to  have  borrowed  the  whole  of  this  fabulous  relation.  Now  let  us  with 
Alfalemus  view  the  Wall. 

The  mountain  lay  in  the  valley  150  Savada  cubits  •,  there  was  an  iron- 
gate  50  cubits  high,  fortified  with  two  butre fifes,  each  of  which  was  25 
cubits  broad,  projecting  from  the  gate  10  cubits ;  the  gate  was  entirely 
made  of  iron  plates,  covered  with  brafs  •,  the  butreffes  being  50  cubits 
high,  were  covered  with  a  roof  120  cubits:  Over  this  roof  was  another 
building  up  to  the  very  top  of  the  mountain,  on  which  were  two  iron 
Vol.  11.  O  wings. 
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wings,  and  on  the  top  of  each  two  horns  over  againft  each  other  ;  the 
leaves  were  fhut,  being  50  cubits  broad  each,  and  5  cubits  thick  •,  the  bolt 
was  7  cubits  long  and  one  cubit  round  ;  this  bolt  was  25  cubits  from  the 
ground,  and  the  lock  was  5  cubits  higher  than  the  bolt  •,  the  key  was  a  cubit 
and  a  half  long,  with  12  handles  hanging  to  a  chain  ;  the  lower  threfhold 
of  the  gate  was  ten  cubits  broad,  and  100  cubits  long  :  The  governor  of 
thefe  towers,  with  ten  horfemen,  ufually  make  their  rounds  about  the  gate 
and  ftrike  the  bolt  with  hammers,  fo  that  not  only  thofe  without  the  gate 
may  hear  that  the  guards  are  at  hand,  but  likewife,that  they  themfelves  may 
know  what  is  a  doing:  It  is  reported  that  upon  clapping  the  ear  here,  one 
perceives  the  buzzing,  as  it  were  of  a  mighty  people,  who  live  beyond  it : 
He  affirms  that  a  little  way  from  this,  he  obferved  a  camp  that  took  up 
10  fiadia  of  ground,  and  two  towers,  near  the  gate,  200  cubits  highland  as 
many  cubits  broadband  that  between  them  runs  a  river  :  That  in  one 
of  them  are  kept  tools  for  building  a  fort  •,  and  that  here  are  iron 
caldrons  and  other  utenfils,  where  the  iron  plates  are  made.  Alfalemus 
likewife  faw  fome  of  thefe  plates  upwards  of  a  cubit  in  length,  and  a 
hand  in  heighth.  And  in  fine,  to  conclude  his  ridiculous  fable,  he  affirms 
that  fometimes  were  feen  on  the  wings  of  the  Wall  vaft  numbers  of  the 
nations  of  Gog  and  Magogs  of  whom  they  were  fo  much  afraid  and  to 
oppofe  whom,  they  had  built  fo  many  forts,  caftles  and  towers,  all  of  iron 
andbrafs,  and  had  ftrengthened  with  a  Wall  a  mountain,  that  by  na¬ 
ture  was  inacceffible.  Would  one  think  that  thefe  people  were  ftout 
warriors  r  They  were  no  other  than  pigmies,  two  hands  and  a  half 
high. 

Thus  the  fable  that  took  its  rife  from  the  Caliph’s  dream,  ended  in  Al- 
j  alemus' s. 

Gregory  of  Malatia ,  the  nearer  he  was  to  mount  Caucasus ,  the  more 
probable  is  the  account  he  gives  of  the  fituation  of  the  Wall,  than  that  of 
Eledrifus  the  African:  And  yet  his  account  is  not  without  fome  fiftion  : 
For  he  relates  *,  that  Alexander  being  entreated  to  build  the  mound  of 
Jagjug ,  made  a  Wall  of  ftones,  iron  and  brafs,  which  by  putting  fire 
unde?  them  became  one  folid  ftone,  12  cubits  long  and  8  cubits  broad; 
and  after  finifhing  this,  came  to  the  mound  of  Babulabuad ,  in  the  valley  of 
Kapbgjak ,  and  having  dug  the  foundation,  extended  it  over  the  mountains 
as  far  as  the  fea  of  Conftantinople.  Kapbgjak ,  is  by  the  Arabians ,  Perflans 
and  even  Armenians  called  Dajcht  (which  Antonius  Giggaus  interprets  a 
Defert ,  but  Golius  a  defert  plain )  and  is  called  Dafchte  Kapbgjak.  In  the 
hiftory  of  tfimurus,  Arabfides  defcribes  its  fituation  in  the  following  man¬ 
ner  ;  ‘  On  the  fouth  of  Dafcht  lies  the  fea  Cohum ,  or  the  fea  of  Conftan- 
c  tinople,  which  is  ftormy  and  noted  for  fhipwrecks ;  as  alfo  the  fea  Mezri , 
4  extending  from  hence  to  Conßantinople.  T.  hefe  two  feas  would  join,  did 

4  not 
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4  not  the  mountains  of  Circaffia  intervene  :  To  the  eaft  lye  the  confines  of 
4  the  kingdoms  of  Chouarefmia ,  Otrard  and  Sagnak ,  and  after  palling  over 
4  other  countries,  it  borders  on  Eurceftania ,  the  country  of  the  Gtfta,  and 
4  extends  to  the  confines  of  China,  in  the  kingdoms  of  Mogul  and  Chatai . 

4  But  to  the  north  lies  Emirus  of  Siberia ,  Berar,  Kephar ,  a  fandy  defert 
4  and  mountains :  And  after  that,  it  is  furrounded  with  a  defert,  where 
4  are  wild  beads  and  fowl,  which  ferve  as  game  for  the  great  :  None 
•  have  reached  its  extreme  parts  :  To  the  weft,  border  upon  it,  Rußa, 

4  Bulgaria ,  and  the  provinces  inhabited  by  Chriftians. 

M.  Bayer  explains  l'orne  unknown  names  of  places,  that  render  this  de- 
fcription  obfcure.  And  firft,  to  the  South  lies  the  fea  Cohum  *,  Moham¬ 
med ,  Alfraganus  (a)  and  others  call  it  the  Arabic  Gulpb ,  from  a  town  on 
the  coaft  of  Egypt,  which  is  the  Clyfma  of  Ptolomey  ;  but  Arapfiades  calls 
it  the  Cafpian  fea  ;  for  it  is  common  with  this  Arabian  to  ufe  the  moft 
farfetched  and  uncommon  expreflion.  Bernardus  da  Parigi,  Angelus  (b) 
aS.Jofepho ,  and  Meninjkius  affirm  that  the  Perfians  and  Turks  call  the 
Calfun  or  Cohum,  the  Cafpian  fea  :  But  Mr.  Hyde  (c)  adduces  the  tefti- 
mony  of  a  certain  Perfian ,  who  finds  fault  with  his  countrymen  for  im¬ 
properly  ufing  this  name.  Gregory  of  Malatia  calls  the  Emine  fea,  Cohum: 
But  either  Gregory  was  miftaken,  or  this  was  inferred  by  an  unfkilful 
Tranfcriber.  Mezri  is  not  the  fea  of  Egypt,  but  the  name  of  a  great 
town  or  city,  for  fo  they  call  Mezr.  The  Circaßan  mountains  are  Cau- 
cafus  :  It  is  bounded  to  the  eaft  by  known  countries,  Chouarefmia  and  Eur¬ 
ceftania.  Kata  is  the  country  of  the  Get<e,  as  Arabfiades  and  fome  others 
call  it,  but  moft  part,  Chata,  on  which  the  Author  of  Logat  Mefnavi  ca¬ 
villing  fays,  that  fuch  as  write  it  fo  are  miftaken.  That  Cataia  the  an¬ 
cient  name  of  the  Getec  lies  beyond  China.  Arabfiades  does  fomewhat  ob- 
fcurely  comprife  this  Cataia  and  the  Mogul's,  country,  as  far  as  China,  with¬ 
in  Kaphgjak :  But  E agj  Altauarich  Saadi  Efendi  in  the  Ottoman  annals, 
and  from  him  the  Author  of  Nimetullah  or  the  Perfic  lexicon,  fay,  upon 
the  word  Eure,  that  the  Catcei  and  Choteni  inhabit  Defii  Kaphgjak.  Abul- 
gafus  Bagadur  Chan  in  Schagjare  Eurki  deferibes  this  country  as  being  with¬ 
in  the  rivers  Ein,  Atil  and  Jaik.  He  calls  it  E ana  is  and  Volga which  is 
called  Etel  by  the  Writers  of  Conftantinople ,  and  is  known  by  the  name 
Jaicum.  Befides,  he  writes  that  the  Urufi ,  Olaci,  Magjari,  and  Bafkiri 
dwelt  in  Kaphgjak ,  but  that  they  were  defeated  by  Kaphgjakus ,  who  was 
fon  to  a  certain  General  in  the  army  of  Ogufus  (  hun  :  As  he  was  poft  hu¬ 
mous  and  brought  up  in  a  hollow  tree  he  had  his  name  from  thence  •,  for 
in  the  Eurkifh  language,  Capfchack  fignifies  a  hollow  tree  :  This  country, 
as  he  fays,  was  fo  called,  becaufe  he  and  his  pofterity  down  to  Gangi fcanus 
pofte  fled  it  four  thoufand  years.  Here  are  fome  fidlions,  particularly  that 
1  0  2  this 

(*)  P.  36.  (b)  Vocabular.  Ita/.  Pur  (hef c.  p.  1321.  {c)  Commentar.  R.  Abraham.  Perit- 
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this  calculation  of  Abulgafus  runs  higher  than  the  deluge.  Yet  this  name  of 
the  country  is  very  ancient  and  was  not  unknown  to  the  Greeks  for  when 
Polybius  makes  mention  of  the  Afpaciac#  Nomad#  between  the  Tanais  and 
Oxus  ( a )  a <r<a*.<n*.Ka.i  is  evident  a  corruption  of  Kaphgjak,  and  even  the  plain 
was  known  to  Herodotus  and  Procopius ,  and  R.  Abraham  Peritfol.  calls  it 
the  deferts  of  the  continent  belonging  to  Gomer  and  Magog  ;  and  Pliny  (bf 
a  vaft  plain ,  and  like  Egypt . 

This  digreflion  to  fhew  the  fituation  of  this  country,  may  not  be  un- 
acceptable^  as  both  that  part  of  geography  which  is  very  dark,  is  explained, 
to  throw  a  light  upon  hiftory,  and  as  at  the  fame  time  is  afcertained  in 
what  valleys  Gregory  places  the  Wall  of  Gog  and  Magog ,  and  we  are  the 
more  confirmed  herein  as  he  writes  that  it  reached  from  Babolabuab  to  the 
Euxine  fea  :  For  Derbem  is  the  modern  name  given  it  by  the  Perfians ,  and, 
almoft  in  High-Dutch ,  Derbent  fignifies  the  bar  of  a  door  or  gate.  The 
Turks  call  an  iron  gate,  demir  capi.  And  Haytho  of  Armenia  lays,  4  that 
«  (c)  Miralis  is  called  the  iron-gate,  which  Alexander  the  Great  fortified  on 
‘  account  of  the  different  nations  that  dwell  in  the  utmoft  parts  of  Afia , 
«  whom  he  would  not  have  to  pafs  into  the  Greater  Afia  without  his  leave, 
‘  And  that  city  lies  on  fome  part  of  the  Cafpian  fea,  and  touches  the  great 
*  mountain  (  oca.sk  C  ocast  is  mount  Caucafus  but  the  A/  abians  call  this 
city  for  the  moft  part  no  otherwife  than  by  the  old  name,  Babolabuab ,  i.  e. 
the  gate  of  gates,  to  which  Naffreddinus  Tufeus  and  Ulugbegus  of  Tartary 
affign  the  fame  length  and  breadth,  as  they  themfclves  in  their  tables  give 
to  Derbent. 

As  we  have  determined  the  extent  and  fituation  of  this  very  much  cele¬ 
brated  Wall  or  Mound,  let  us  enquire  into  the  common  opinion  received 
among  the  eaflern  nations,  that  Alexander  the  Great  was  the  founder  of  it. 
We  need  not  be  furprifcd  at  the  teftimony  of  fo  many  Arabians ,  Perfians , 
and  Tartars ,  who  cannot  but  relate  fiétions,  when  they  follow  Mahomet , 
that  barefaced  Impoffor.  Gregory  of  Malatia ,  it  is  true,  was  one  of 
the  feót  of  the  Jacobites ,  but  even  he  takes  all  opportunities  fhameful- 
]y  to  flatter  the  Mahometans ,  and  he  betrays  great  want  of  judgment. 
Mahomet ,  in  the  XVIII  Surat,  thus  reprefents  the  cafe-,  that  Dulkarnain 
had,  by  the  command  of  God,  gone  to  the  eaft,  and  travelling  from 
thence,  came  between  two  mountains,  where  I  know  not  what  people  en¬ 
treated  him  to  build  a  Wall  to  defend  them  againft  Gog  and  Magog-,  and 
that  he,  with  their  Affiftance,  made  ufe  of  call;  iron  to  build  it ;  that  he, 
befides,  prophefied,  that  the  time  would  come,  whenever  Gog  and  Magog 
paffed  this  Wall,  this  iron  bulwark  fhould  be  reduced  to  afhes.  In  the 
mean  time  his  followers  believed  all  his  fables :  Yet  here  interpreters  do 
fomewhat  differ.  Some  contend  that  this  Dulkarnain  was  King  of  Arabia 
Felix ,  fon  of  King  Hareth ,  father  of  K.  Abraham ,  from  whom  Balcais 

Queen 
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Queen  of  Sheba, who  came  to  {^Solomon,  is  laid  to  bedefcended.  But  the  greater 
(a)  and  better  part  of  them  think,  that  here  Mahomet  points  at  Alexander  the 
Great,  and  there  are  various  opinions  among  the  learned  for  his  being  called 
Dulkarnain  or  two-horned :  Yet  Mahomet  did  not  invent  all  this  about  Alexan¬ 
der  ^  but  foifted  in  feveralidle  notionsofthe  fchools  and  feds  of  th  ejews,  Ara¬ 
bians,  and  Greeks  as  the  chiefeft  things  in  his  book.  Jofephus  is  the  firft  among 
the  Jews,  who  in  three  words  fays,  that  Alexander  fortified  the  paffes  with 
iron-gates,  whofe  veracity  ( b ),  how  great  it  is  in  this  matter,  appears,  M. 
Bayer  thinks,  from  hence,  that  he  writes,  that  a  paffage  was  opened  to 
Alexander  thro’  the  Pamphilian  fea,  as  was  the  cafe  with  xhtjews  under 
Mofes  their  leader,  through  the  gulph  of  Arabia  :  ‘  In  ( c )  this,  fays  he, 
t  ao-ree  all  who  have  writ  of  the  exploits  of  Alexander .’  What  affurance! 
Alfthe  eaftern  nations  relate  the  fame  thing  of  Alexander ,  as  having  built 
the  Wall  and  fubdued  the  people  of  Caucasus  ;  and  to  the  fame  purpofe 
is  what  Mufladinus  Sadus  Schiracenfis  writes  in  the  Guliftan,  that  Alexander 
with  infinite  labour  entered  the  Cimmerian  darknefs :  But  the  Samaritan 

(d)  edition  of  the  book  of  Jojhua,  or  chronicle  of  the  Jews,  publifhed 
about  the  beginning  of  the  eaftern  empire,  mentions  that  Alexander  fub¬ 
dued  India ,  Perfia,  and  Biladilrum ,  that  is,  the  Lejfer  Afia ,  and  whatever 
was  fubjed  to  the  Roman  empire,  at  that  time,  in  Syria  and  Mefopotamia , 
and  likewife  the  other  provinces  •,  and  that  at  that  time  being  defirous  to 
fee  the  land  olSeir,  he  entered  into  the  land  of  darknefs  : ‘ And  the  Macedo- 
t  nians ,  fays  he,  entered  for  three  days  journey  into  darknefs,  and  after- 

<  wards  became  mafters  of  the  country  beyond  this,  which  they  had  in- 
‘  vaded  and  viewed  in  the  light.’  Then  it  was  that  they  faw  the  mountains 
of  precious  (tones  and  of  gold  :  For  what  did  not  they  feem  to  fee  upon 
their  fuddcn  emerging  out  of  darknefs  ?  Yet  the  Samaritans  fay  nothing 
of  that  Wall.  And  Hegefippus  (not  the  ancient)  but  he  who  borrowed  a 
great  many  idle  (lories  from  the  Jews ,  relates  the  whole  matter  thus  : 
?  That  the  Albani,  with  the  other  nations,  were  reftrained  by  the  iron- 
4  gate  which  Alexander  had  built  on  the  deep  ridge  of  mount  Taurus ,  and 
«  that  they  dwelt  on  the  Tanais ,  in  Scythia,  its  neighbouring  parts,  and 

<  the  Paulus  Maeotis,  and  by  his  contrivance  were  confined  in  a  prifon,  as 

<  it  were,  fo  as  to  be  hindred  from  making  any  excurfions.’  This  was  fo 
currently  received  in  the  eaft,  that  it  came  to  Procopius’’ s  ears.  And 

(e)  Gervafius  Tilberienfis  relates  that  in  India  is  Mans  Cafpius  (from  which 
the  Cafpian  fea  takes  its  name;  between  which  and  the  fea,  Gog  and  Ma¬ 
gog,  very  fierce  nations,  that  eat  both  human  and  animal  flefti  raw,  were 
fhut  up  by  Alexander  the  Great. 

r  3  Now 

(a)  Abrahamus  Ecchellen.  in  Chronico  Orient,  f.  254.  ( b )  De  Bel.  Jud.  L.  vii.  c.  29. 

(c)  In  Aichaeol.  L.  ii.  c.  7.  (d)  M.  Bayer's  Edition  was  Go/iui't .  ft)  T«  J»  Script. 
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Now  from  the  authentic  records  of  the  Greeks ,  it  is  evident  that  Alcxan- 
der  never  undertook  any  expedition  to  this  Caucafus.  For  early  in  the 
fpring  of  Olymp.  CXI.  2.  he  failed  from  Eleus ,  and  arrived  at  Sigeum , 
fought  the  battle  of  Granicum  on  the  fixth  of  Thargelion ,  or  the  twenty- 
fecond  of  May,  O.  S.  From  thence,  marching  thro’  Caria ,  Phrygia , 
Lycia  and  Pamphilia ,  and  thro’  the  paffes  of  Cilicia  and  Taurus  in  Syria , 
in  the  month  Maemadlerion ,  the  fame  with  our  October ,  he  fought  ano¬ 
ther  battle.  Hence  it  is  plain,  that  he  had  no  time  to  undertake  any  ex¬ 
pedition  to  Caucafus.  After  this  he  befieged  Tyre  for  feven  months  and 
took  it  by  florin,  Olymp.  CXIL  1.  on  the  twentieth  of  Hecatombion  or 
Auguft.  After  which  he  marched  to  Egypt ,  and  having  fettled  affairs  on 
the  eaft  of  the  Hellefpont ,  as  far  as  this  country,  he  returned  to  Thepfacus , 
Olymp.  CX1I.  2.  in  the  month  Hecatombion  or  July.  He  fought  a 
battle  with  the  Ferjian  army  at  Arbela  or  Gaugamala ,  in  the  month  Pyanep- 
fione ,  or  November.  Darius ,  after  his  defeat  in  that  battle,  fent  his  wives 
and  the  reft  of  his  family  into  Cafpian  Pyli  :  But  Alexander  halted  by 
long  marches  to  Perfepelis ,  and  followed  Darius ,  who  was  encamped  in 
Media,  where  when  Alexander  was  informed  by  Ecbatana,  that  neither  the  Scy¬ 
thians  nor  ('adufii  had  fent  Darius  AWiAwce,  he  purfued  him  with  a  few  horfe 
in  his  flight  into  Parthia.  Flere,  it  is  true,  Arrian  (ff)  writes,  that 
Alexander  marched  from  Media  thro’  the  Cafpian  Pylce  into  Parthia  *,  but 
whatever  thofe  paffes  within  Parthia  and  Media  be,  they  are  not  the  Cafpian 
paffes  we  are  in  fearch  of.  And  this  Plutarch  (b)  faw,who  from  thence  draws 
an  argument,  that  the  lberi  could  not  have  fubmitted  to  the  Macedonians , 
as  Alexander  fuddenly  left  Hyrcania.  From  thence  he  marched  againft  the 
Badirians  and  Indians,  and  after  his  return  he  died  at  Babylon.  M.  Bayer 
not  only  confutes  the  fable,  but  traces  its  origen.  Alexander  had  lent 
Zopyrion  to  pontus  to  carry  on  the  war,  who  marched  againft  the  Scythi¬ 
ans  (c),  that  is,  as  far  as  the  paffes  of  Caucafus ,  and  if  we  credit  Mac¬ 
robius  {d ),  even  againft  the  Boryfthenit.  But  he  and  30000  men  were 
cut  to  pieces.  Now  here  we  have  a  remakable  inftance  of  the  readinefs 
of  conjecture  in  former  days  :  For  according  to  them,  the  Scythians ,  Sar¬ 
mat  ians  and  Poles  are  one  and  the  fame  people  :  And  therefore  the  victory 
obtained  by  the  Scythians  is  afcribed  to  the  Poles.  The  Macedonians,  ac¬ 
cording  to  Vincentius  ( adlubecus,  were  defeated  in  a  great  battle  by  the 
Poles,  nay,  and  what  is  more  unlikely,  Alexander  himfelf.  And  thus 
we  lofe  the  truth  !  It  is  not  probable  that  of  30000  men  all  Ihould  be  cut 
off,  but  that  fome  few  might  have  efcaped  :  And  whither  do  we  think 
they  betook  themlelves  ?  They  were  furrounded  by  a  difmal  country  and 
inhofpitable  people,  and  there  was  no  hopes  of  returning  by  land  through 
fuch  potent  nations  :  They  therefore  betook  themlelves  to  the  Cafpian  lea, 

and 


M  Arrian,  p.  205.  Ed.  Blanc.  {4)  p.  208. 

(*)  P.238. 


[b)  In  Pompeio,  f.  637.  \c)  Juftinus  L.  sii.  z. 


103 


of  Germany,  &c. 

and  where  did  this  carry  ?  Into  the  eaftern  and  northern  oceans.  Now  they 
rode  in  the  harbour,  when  from  the  northern  fea  they  came  to  the  Baltic , 
the  way  was  open  into  Franconia ,  Saxony  and  Pruffia .  For  Scandinavia , 
according  to  the  ancients,  is  an  ifland.  M.  Bayer  adduces  one  teftimony  from 
Ravennas  the  Geographer  (<y),  who  borrowed  it  from  the  Greeks.  ‘The 
4  world,  fays  he,  is  bounded  on  the  north  by  the  above-mentioned  ocean, 

6  which  comes  from  India t  and  the  Cafpian  paffes,  it  wafhes  the  deferts  of 
6  Scythia  •,  then  the  country  where  we  read  the  Amazons  dwelt,  after  they 
‘  came  out  from  the  mountains  of  Caucafns ,  afterwards  the  country  of  the 
e  Roxolani ,  Sarmat  a.  Scythe ,  Rerefeni ,  and  Sidefenni  (and  probably  there 

4  too  the  Germans  dwell)  the  Danes ,  Saxons  and  Frtjfid  He  places  the 
fib)  Amazons ,  after  coming  from  the  mountain  of  Caucafus ,  near  Colchis , 
and  makes  Scanzia  or  Scandinavia  to  be  no  other  than  an  ifland. 

But  what  can  be  groffer  than  fuch  conjectures  ?  Yet  thus  Authors  in¬ 
vented  hiftory  in  thole  times,  when  they  unhappily  made  ufe  of  the  monu¬ 
ments  of  antiquity  :  Therefore  Otfridus  the  Monk  derives  the  origin  of 
the  Franconians  and  Gotofredus  Viterhienfis ,  that  of  the  Saxons ,  and  Albertus 

5  traden  fis ,  even  that  of  the  P  ruffians ,  Rugiani  and  Holfati  from  tht  Macedo¬ 
nians.  4  There  it  is  found,  fays  he,  that  the  remains  of  the  Macedonians , 
c  after  the  death  of  Alexander ,  were  difperfed  over  all  the  world  :  Foras 

6  Alexander  had,  by  their  bravery,  conquered  Afia ,  after  his  death,  they 
4  durft  no  longer  truft  themfelves  to  that  country,  but  withdrew  with  300 
c  fliips,  which  were  all  loft,  excep  54,  of  which  18  landed  and  took  pof- 
‘  feffionof  Prucict ,  12  arrived  in  Rugia,  24  in  Albia  ;  the  people  in  one  of 
4  which  fliips  landed  and  cut  down  a  wood  beyond  Albia ,  where  they  fet- 
4  tied,  and  were  afterwards  found,  and  therefore  called  Holfati.  As  an 
improvement  upon  this  fable,  Gobilinus  adds,  that  a  Demon  opened  to  the 
fugitive  Macedonians ,  all  the  ways  into  Pruffia :  4  Thofe  of  them,  fays  he, 
‘  whom  Alexander  left  in  the  Cafpian  mountains,  and  whom  he  could  truft 
4  to  guard  that  country,  upon  hearing  that  he  was  dead,  were  very  much 
4  toubled,  and  confldering  the  hatred  of  the  inhabitants  to  them,  defpaired 
4  of  returning  into  Macedonia  by  land:  Wherefore  getting  ready  300 
4  fail,  they  fet  out  on  the  Cafpian  fea,  and  were  long  upon  the  Ocean  in 
4  queft  of  fettlements  ;  but  at  laft  a  ftorm  arifing,  all  their  fliips  were  loft 
4  except  54,  of  which  17  arrived  at  Pruzia,  and  12  in  Rügen  and  on 
4  the  adjoining  fea  coafts.’  Thus  readily  are  fables  invented  and  propo- 
gated ! 

Befides,  there  is  another  fable,  from  which  the  two  abovementioned 
fables  are  derived  :  The  Arabians  borrowed  it  from  the  Greek  Writers, 
that  Alexander  had  penetrated  as  far  as  Caucafus  •,  amongft  thefe  is  Dexip - 
pus  (c),who  relates,  that  after  gaining  feveral  victories  at  mount  Caucafus , 

and 
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and  the  Maotis^  Alexander  returned  to  India.  Diodorus  Siculus  (a),  as  may 
be  gathered  from  his  fragments,  has  followed  Dexippus.  Other  Writers 
only  mention  Caucafus,  without  taking  any  notice  of  Maeotis:  For  they  call 
Caucaftis ,  not  this  that  M.  Bayer  has  found  out,  but  Paropamifus,  beyond 
India  and  Battria.  The  origin  of  this  error  has  been  fhewnjay  Strabo  {bf 
Plutarch  (c),  and  Arrian  (d),  tho’  the  laft  is  inaccurate  in  his*account  of  the 
life  of  Alexander ,  having  been  milled  by  the  authority  of  Ariflobulus ,  who 
betrayed  fuch  fillynefs  in  his  hiftory,  that  when  he  recited  it  to  Alexander 
in  Hydafpis ,  he  was  fo  enraged,  as  to  throw  the  book  into  the  river,  and 
could  hardly  forbear  flinging  the  Author  after  it.  When  Alexander  after 
conquering  the  Baftrians ,  had  turned  to  Sogdiana  and  Paropamifus ,  the 
Macedonians  bethought  themfelves  of  the  Caucafus ,  they  had  heard  men¬ 
tioned  on  the  ftage  at  Athens ,  fo  as  to  be  celebrated  all  over  Greece ,  and 
in  order  to  add  to  Alexander's  glory,  they  called  Paropamifus ,  Caucafus  ; 
and  according  to  Plutarch  took  the  river  Orxantus  to  be  Tanais ,  famous 
for  the  exploits  of  the  Scythians.  Now  they  heard,  that  the  Amazons 
dwelt  of  old  upon  the  Tanais  and  Maeotis:  And  therefore  they  were  con¬ 
founded  with  the  exploits  of  Alexander.  That  a  Queen  of  the  Amazons 
came  with  a  great  retinue,  in  order  to  have  children  by  him,  and  after 
finding  herfelf  with  child,  returned  to  Tanais.  In  Plutarch  are  leveral 
thinp-s  to  refute  this  :  For  what  authority  may  be  better  depended  upon 
thanthat  of  Alexander  himfelf  ?  From  whofe  precife  orders  to  Antipater ^ 
it  is  plain,  that  the  King  of  Scythia  offered  him  his  daughter  in  marriage  t 
And  when  Oneficritus  had  mentioned  this  of  the  Amazons ,  in  his  hiftory. 
King  lyfimachuss  who  accompanied  him  in  his  expedition  to  Paropamifus , 
checked  Oneficritus  in  his  recital,  with  the  following  remarkable  faying ; 
But  where  was  I  when  this  happened.  Thro’  the  unacquaintednefs  of  the 
Macedonians  with  thefe  countries,  they  were  led  into  this  miftake  about 
Caucafus :  For  the  Greeks ,  after  Herodotus's  time,  as  is  evident,  efpecially 
from  the  Argcnautic  Writers,  Dionyfus  Pcriegetes ,  on  the  ParecboU 
Dionyfian <e  of  Eufiathius ,  placed  yfia  to  the  north,  within  narrow 
bounds,  in  order  to  have  the  Euxine  fea  next  to  the  Cafpian ,  and 
fomewhat  more  northerly,  joining  together  the  Paulus  Maeotis,  and  the 
Cafpian  fea,  by  a  channel  of  communication.  Thus  they  drew  Tanais 
from  the  eaft,  and  extended  mount  Caucafus  under  Tanais  to  the  utmoft 
parts  thereof  :  Thus  confounding  the  fltuation  of  the  world,  they  placed 
the  Chorafmii  near  the  Colchi  and  Scythia,  and  gave  out,  that  Pharafnenes 
King  of  the  Chorafmii ,  according  to  Arrian ,  offered  himfelf,  as  knowing 
the  roads  on  account  of  the  nearnefs  of  that  country  to  his  own,  to  con¬ 
duct  Alexander  in  his  Pontic  and  Scythian  expeditions.  Diodorus.  (*),  in  his 
defeription  of  sfia,  reckons  Sogdia  and  Baftria,  as  the  laft  provinces  to  the 
r  eaft 

{ß)  L.  xviii.  83.  (^)  Ff  7 87.  (f)  In  Alexandro,  f.  690,  691.  (d)  In  Jndicis,  p.  51 1. 
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eaft  and  north  not  far  from  Tanais ,  and  he  bounds  India  with  Caucafus. 
He  alio  writes  {a),  that  Alexander ,  having  in  fixteen  days  paffed  Paropa- 
tnifus ,  built  Alexandria  in  Caucafus ,  by  which  a  communication  is  opened 
into  Media  :  He  therefore  had  in  view  the  Cafpian  paffes,  and  the  city  of 
Derbent.  From  this  Caucafus  to  the  eaff,  Polybius  (b)  likewife  writes, 
that  the  river  Oxus  runs.  Befides  fo  great  a  confufion  in  geography,  ano¬ 
ther  thing,  according  to  Strabo ,  mifled  the  Macedonians  ;  for  in  Paropa- 
mifus  they  found  a  folemn  ghaftly  cave,  which  they  compared  with  the  ac¬ 
count  given  of  it  in  their  Tragedies.,  and  where  they  faid  Prometheus  was 
tied  down  and  relesfed  by  Hercules  •,  fuch  a  miftake  is  not  to  be  wondered 
at,  for  in  the  life  of  Alexander  a  great  many  incredible  things  are  told  ; 
fo  that  upon  the  authority  of  their  Writers,  the  exploits  of  Hiero ,  Gelo 
or  Clearchus ,  are  more  famous,  according  to  Arrian ,  than  thofe  of  fo  great 
a  Hero  as  Alexander . 

Hence  it  evidently  appears,  from  what  this  opinion  took  its  rife  ;  and 
at  the  fame  time,  how  it  came  to  be  reported,  that  Derbent  was  built  by 
Alexander  ;  for  according  to  Arrian  (c),  in  Paropamifus  Alexandria  was 
built  by  him.  Pliny  ( d )  places  that  town  beyond  India,  the  memory  of 
which  is  preferved  by  different  nations,  who  claim  the  honour  of  it  :  For 
the  Subje&s  of  the  Mogul  contend,  that  Alexander  performed  his  greateft 
exploits  and  built  towns  in  the  country  which  they  inhabit ;  and  they  in- 
ftance  in  thofe  places  which,  it  is  true,  are  now  defolate,  and  lye  in  ruins  : 
And1  a  certain  perfon  told  (?)  Nicholas  Vitfenius,  that  he  faw  eight  fuch 
places  in  his  way  to  China,  through  Selenga  not  only  houfes  cut  out  of  the 
rock,  but  the  roads  ftrewed  with  rubbifh.  Not  far  from  the  Wall  of 
China  are  ruins  of  pillars  and  ftone-towers.  The  Subjects  of  the  Mogul 
affirm  that  Alexander  deftroyed  thefe  towns,  but  in  another  part  of  the 
deferts  of  the  Mogul's  Country  is  the  town,  Iki  Bur  chan  Koton  or  Triming - 
zing,  by  the  Ruffians  called  Bogatiri ,  that  is,  the  City  of  Heroes, which  they 
fuppofe  to  have  been  built  by  Alexander,  and  called  by  bis  name  :  Not 
that  M.  Bayer  takes  this  to  have  been  really  the  cafe,  but  that,  either  his 
name  being  famous  all  over  Afia,  has  been  given  to  towns  built  even  in 
latter  times,  or  that  other  Princes  of  the  fame  name  would  have  the  towns 
which  they  built  called  fo. 

As  to  the  builder  of  this  Wall,  M.  Bayer  feems  rather  in  a  matter  of 
fuch  obfcurity  to  deftroy  the  common  opinion,  than  to  give  his  own. 
Should  any  one  contend,  that  the  Medes  laid  the  firft  foundation  of  thele- 
barriers,  M.  Bayer  will  not  be  againft  it :  For  they  yielded  to  no  people  in 
fumptuous  and  magnificent  buildings. 

Near  Babylon  was  fhe  Wall  of  Media,  20  foot  thick,  100  foot  high  and.. 
20  Parafanga  long,  which  was  all  of  bricks.  The  ruins  of  Larijja  (»'and 
Mefpili ,  the  former  100  foot  high,  and  the  latter  50  •,  it  appeared  that 
the  foundation  was  made  of  a  foreign  red  fort  of  ftone,  the  lame  with 

Vol.  II.  P  that 
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that  in  the  Wall  of  Caucafus ,  upon  which  was  built  a  brick  Wall.  Pro- 
bably  too  (a)  the  paffes  of  Cilicia  and  Syria  were  fortified  by  the  Adedes , 
as  far  as  the  lea  •,  from  the  Medes ,  the  poffeflion  of  thefe  paffes  fell  to 
the  Perfians :  the  Ptrfians  being  fubdued,  thefe  paffes  fell  to  the  Macedo - 
riians  •,  and  their  dominions  extended  as  far  as  India ,  and  were  comprifed 
between  the  Adriatic ,  the  Ponius ,  and  mount  Caucafus ,  which  formerly 
bounded  the  Perfian  empire  :  But  there  was  no  Wall  built  over  mount 
Caucafus  before  Seleucus  Nicator' s  time.  If  therefore  the  Wall  was  Erft 
beo-un  by  Antiochus  Soter  or  Antiochus  Theus ,  no  wonder  it  is  called,  the 
\Vall  of  Alexander ,  as  fome  things  performed  by  his  fucceffors  are  afcribed 
to  him.  Under  Seleucus  Callinicus  great-grand-child  of  Nicator ,  the 
power  of  the  Seleucida  was  broken,  and  then  both  the  Armenians  and 
Hyrcanians  raifed  their  heads.  Jofephus  (b)  relates  that  King  Hyrcanus 
commanded  the  Cafpian  paffes  under  the  reign  of  Vefpafian  •,  the  paffes  of 
Caucafus  were,  in  the  hands  of  the  Kings  of  Pontus ,  and  after  Mithridates 
was  fubdued,  were  reckoned  to  be  under  the  dominion  of  the  Ro¬ 
mans ,  yet  the  Iberi  guarded  them  :  And  probably  the  Wall  was  quite 
broken  down  at  that  time  i  as  no  mention  is  made  of  it  by  thofe,  who 
could  not  be  ignorant  of  the  paffes  of  Caucafus. 

When  the  Mahometans ,  under  Gjerai  Chan ,  became  maffers  of  Der  bent 
and  /underum,  Muhamed  / <nabi  Akraffi ,  was  ordered  to  fe arch  the  writings 
of  the  Arabians  and  Perfians ,  and  to  write  in  Turkifh  the  antiquities  of  Da- 
geflan.  He  fays,  that  the  Wall  of  Caucafus ,  built  by  Alexander ,  was  at 
length  fo  effaced,  that  fcarce  any  veffige  of  it  remained.  That  Cubades , 
father  of  Nufreuanus,  King  of  Perfa ,  made  war  upon  Hacanus  King  of 
the  Turks ,  and  Hirri,  who  had  the  kingdom  of  Nucratum ,  and  all  P.  uffia 
under  his  dominion,  and  an  army  of  40000  men  *,  that,  at  length,  after 
concluding  a  peace,  he  gave  his  daughter  -  in  marriage  to  Cubades ,  and 
that  the  allied  Kings  agreed  to  build  a  W all  to  part  their  dominions ; 
but  that  (ubad.es  being  told  by  the  angel  Gabriel  of  Alexander  s  Wall, 
had,  after  clearing  away  the  fand  that  covered  it,  built  upon  its  foundations 
the  fouth  part  of  the  Wall,  and  7  years  after  carried  on  the  remainder  from 
the  fea  to  the  further  parts  of  the  city  Tibriferan,  near  500  Ruffian  fladia  diftant 
from  Derbent,  and  fortified  it  with  iron  gates,  fo  that  100  men  could  defend 
themfelves  againft  1 00000  •,  that  Cabad.es ,  after  planting  Guards  at  the 
gates  of  both  Walls,  fent  Hacanus' s  daughter  home  to  her  father,  having 
kept  her  only  one  night,  and  returned  into  Aberbeidriana  or  Media  and  Arak 
or  Parthia.  Here  are  fome  things  that  come  near  the  truth.  As  to  Acra- 
fus  ;  after  touching  upon  the  wars  of  the  Ephthalite  Hunns ,  with  Perozes , 
father  of  Cubades ,  &c.  mentions  the  paffes  of  Caucafus ,  which  he  con¬ 
founds  with  the  Cafpian  paffes.  Even  this  is  plain  from  Procopius ,  who 
writes,  that  (c)  the  paffes  of  Caucafus ,  had  fuccefiively  fallen  into  feveral 
hands,  till  Abuzucus  the  Hum,  a  very  great  friend  to  Anafiafius  and  the 
Romans ,  poffeffed  them,  who  fent  an  ambaffy  to  Lnafiafus  to  defire  a 

certain  fum  of  money  for  delivering  up  to  the  Romans  the  gates  and  the 

caftle 

{b)  De  Bel.  Jud.  L.  VII.  c.  29.  (c)  F.  28. 
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caftle.  Cubades ,  after  Abuzucu? s  death,  turned  out  his  Tons  and  put  in  a 
Perfian  garrifon.  Afterwards  in  the  reign  of  Juftinian ,  Rufinus  was  fent 
to  Cubades  to  treat  of  a  peace,  who  made  a  grievous  complaint  to  Rufinus 
of  Juftinian ,  and  the  Romans ,  telling  him  that,  for  the  mutual  advantage 
of  himfelf  and  the  Romans ,  he  had  taken  poffeffion  of  the  paffes  of  CV*«- 
cafus  (when  Anaftafms  refufed  to  buy  them  to  fave  the  expence  of  main¬ 
taining  a  garrifon  there  J  left  the  barbarous  nations  fhould  make  incurfions 
into  the  provinces  belonging  to  the  Romans  and  to  himfelf,  that  he  kept  a 
very  numerous  army  to  guard  thefe  paffes,  and  maintained  them  at  his 
own  expence  without  any  trouble  to  the  Romans.  I  hat,  whilft  with  the 
one  army  he  oppofed  the  barbarous  nations,  from  carrying  every  thing  be¬ 
fore  them,  in  his  own  provinces,  and  in  thofe  of  the  Romans ,  it  was 
unjuft  that  the  Romans  did  not  caufe,  as  there  was  occafion,  another  army 
to  oppofe  them,  which  he  would  defend  againft  any  open  attacks.  Thar 
he  had  for  fome  time  defired,  that  the  Romans  would  evacuate  the  Perfian 
dominions,  namely,  all  Mefopotamia ,  or  if  they  made  his  provinces  the 
feat  of  war,  that  they  fhould  eafe  him  of  the  burden  of  maintaining  ano¬ 
ther  army,  or  at  lead  fhould  fend  an  equal  number  of  men  and  be  at  half 
the  expenee  with  him,  to  defend  the  paffes  of  Caucafus ;  that  a  peace 
could  not  be  fettled,  unlefs  the  Romans  did  either  of  the  two.  This  Cu¬ 
bades  demanded  of  Rufinus ,  in  the  fourth  year  of  Juftinian' s  reign.  A 
war  enfued  upon  the  Romans  refufing  to  accept  either  conditions,  and  it 
had  quite  ruined  the  Roman  provinces,  had  no t  Cubades  died,  and  Cho- 
froes  been  harraffed  with  the  incurfions  of  the  Hums ,  when  Juftinian  fent 
Ambaffadors  (a)  to  him,  he  agreed  to  a  peace,  one  of  the  conditions  of 
which  was,  that  unlefs  the  Romans  thought  fit  to  guard  the  paffes  of  Cau¬ 
cafus ,  they  fhould  pay  the  Perfians  i  io  Centnars ,  that  is  i  ioooo  pound  of 
gold.  But  the  peace  did  not  laft  long :  For  Chofroes  (b)  foon  after  invaded 
Syria ,  and  took  Antioch ,  where  a  treaty  of  peace  was  concluded  with  Cho¬ 
froes  y  by  which  the  Romans  were  to  pay  the  Perfians  down  a  tribute  of  500 
Centnars  of  gold,  and  every  year  5  Centnars  for  the  maintenance  of  the 
garifon  of  Caucafus ,  This  Chofroes  is  the  fame  the  Perfians  call  Nufriuan , 
by  the  firname  of  Chofres ;  confidering  his  power,  it  is  not  unlikely  but 
he  built  this  W all  •,  befides  he  reigned  long  to  finifh  fuch  a  work  :  For,  ac¬ 
cording  to  Geo.  Syncellus  (c),  he  reigned  48  years.  Laftly,  Gregory  Mala- 
tienfis ,  after  relating  that  the  Wall  was  built  by  Alexander,  fpeaks  thus, 
that  the  Kings  of  Perfia  did  not  give  over  looking  out  for  the  Wall,  till 
Jazdegerdus ,  fon  of  Pahram  Juri ,  grandfon  of  Jezdegerdi ,  and  great  grand- 
fon  of  Sapor  found  it ;  and  that  he  began  to  build  it  with  ftones  made  of 
brafs  and  lead,  and  yet  did  not  finifh  it.  In  fine,  that  C ofraes  Naufri- 
uanus  carried  it  on  over  the  tops  of  the  mountains,  and  a  mile  into  the 
lea,  and  fecured  it  with  iron  gates,  fo  that  the  country  might  be  deiended 
by  100  men,  which  could  hardly  be  done  before  by  100000. 
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Whether  the  appearance  of  Plants  may  be  raifed  from  their  Salts. 
Extracted  by  X.  Bartholin.  From  Olaus  Bomchius,  Ada  HaiF. 
p.  78,  79. 

IN  a  publiek  promotion  of  Batchelors,  the  firft  candidate  propofed  three 
questions  for  the  folution  of  Olaus  Borrichius.  1.  Whether  the  Salts 
of  Plants  were  known  to  the  Ancients  ?  2.  Whether  all  Salts  are  of 

the  fame  efficacy  ?  3.  Whether  Plants  might  be  refufeitated  from  their 

Salts?  To  all  which  Borrichius  anfwered  learnedly  and  to  latisfadion.  He 
evinced  the  Ancients  knowledge  of  Salts  by  citations  from  themfelves  : 
He  denied  that  they  were  all  endowed  with  the  fame  virtues  ;  and  he  de 
monftrated,  from  different  inftances,  that  the  figure  of  Plants  were  revi- 
vifcible  from  their  Saks,  which  inftances  I  will  attempt  fuch  a  compen¬ 
dious  relation  of,  as  my  memory  has  retained. 

Quercetan  obferved,  in  a  congealed  lixivium  of  nettles,  the  reprefenta- 
tion  of  numbers  of  the  like  plant,  with  roots,  leaves  and  ftalks,  fo  exadly 
delineated,  that  it  were  difficult  to  procure  a  Painter  that  fhould  exprefs 
them  as  truly. 

Fannibal  Bariet ,  a  Parißan  Chymift,  ffiewed  P.  Borellus ,  and  many 
others,  a  beautiful  plant  he  raifed  from  tartar  of  vitriol,  as  he  affures  us  in 
his  hiftory  of  medicines. 

Le  Febure,  formerly  chief  Phyfician  to  his  Britannic  Majefty,  digefted 
the  lixivial  Salt  of  tartar,  firft  with  fpirit  of  vinegar,  and  afterwards  wich 
the  higheft  rectified  fpirits  of  wine,  for  the  fpace  of  fixteen  months  and 
upwards  ;  when,  upon  fubliming  in  a  glafs  cucurbit,  it  rofe  furprifingly 
into  the  exad  and  natural  refemblance  of  a  vine,  the  colour  excepted. 
Sacbfius ,  in  his  Ampelographia ,  or  account  of  the  vine,  has  recorded  the 
fame  appearances  from  tartar,  to  occur  in  the  Holflein  Laboratory. 

Daniel  Horftius  faw  the  like  pidure  of  wormwood,  from  the  Salt  of  the 
plant. 

Petrus  Servius ,  a  Roman  Phyfician,  faw  a  rofe-tree  fpring  up,  and  pro¬ 
duce,  in  twenty-four  hours  from  the  allies,  which  had  been  previoufiy  pre¬ 
pared  with  great  ingenuity  and  diligence. 

Borrichius  himfelf  burnt  to  afhes  the  tender  fprouts  of  cyprefs,  from 
which  he  extraded  Salt,  which  he  put  into  a  glafs  vefiel,  and  to  which  af¬ 
ter  fome  months,  he  added  a  little  phlegm  of  vitriol,  that  he  might  dif- 
cover  the  form  of  the  fait  of  cyprefs,  which  are  fooneft  extraded  by  an 
acid.  About  the  end  of  the  month,  upon  infpeding  the  veffel  more  at¬ 
tentively,  he  obferved  the  fides  of  it  to  be  adorned  internally,  with  a 
multitude  of  figures  reprefenting  the  dwarf  cyprefs ;  and  one  little  tree  in 
particular,  about  the  middle  of  the  glafs,  of  the  height  of  a  little  finger, 
which  was  white  indeed,  but  in  all  other  refpeds,  reiembled  the  fanders 
tree,  which  being  pretty  tough  was  very  tradable,  and  fhewn  continually 
to  the  Curious  at  Paris. 


The 
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The  fame  Borrichius,  an  excellent  inveftigator  of  nature,  obliged  me 
with  the  fight  of  a  very  elegant  Ihrub  in  the  neck  of  a  retort,  which  he 
had  refufcitated  from  the  Salt  of  thyme  and  antimony,  and  which  refem- 
bled  the  ftalks  of  that  plant. 


1  he  peculiar  Methods  the  Sieur  Santerre  employed  in  his  Paintings. 
From  the  Breflaw  Collection.  Ann.  1718.  p.  730. 

Franfiated  from  the  High-Dutch. 

i.  hp  HE  Sieur  Santerre  was  fo  great  a  mafter  in  anatomy,  and  painted 
fo  much  after  nature,  as  to  be  able  tocorred  feveral  capital  pieces 
of  the  moft  eminent  Italian  mafters.  2.  He  could  give  his  works 
fuch  an  air  of  frefhnefs,  that  after  30  or  40  years,  they  fhould  look  as  if  but 
newly  iinifhed.  3.  For  this  purpofe  he  employed  only  four  or  five  earth, 
or  mineral  colours  ;  by  mixing  which  he  could,  though  not  without  fome 
trouble,  produce  all  the  variety  of  colours.  4.  He  laid  his  colours  on  for 
three  or  four  times,  and,  5.  Ufed  no  lake,  or  other  colours,  fubjed  to 
fade  and  decay. 

As  to  the  procuring  a  lading  frefhnefs  to  a  piece  of  painting  ;  it  is  the 
opinion  of  fkilful  Artifts,whom  we  confulted  on  this  occafion,  that  a  pidure 
in  oil-colours,  as  in  time  thefe  colours  grow  faint  and  dull,  cannot  long 
maintain  its  primitive  beauty  and  frefhnefs  *,  gum,  fize,  and  milk-colours 
hold  out  longer,  yet  thefe  at  length  fade  too,  as  there  is  nothing  but  gives 
way  to  the  air’s  impreffion.  Nay,  it  may  be  affirmed,  that  a  pidure  in 
oil-colours,  ffiall,  in  the  courfe  of  three  or  four  days,  fall  ffiort  of  its  firfl 
beauty  :  Thó’  it  muff  be  owned,  there  are  others,  that  improve  by  time 
for  grown  old,  their  harffinefs  wears  off,  and  the  carnation  or  fleffi-colour  efpe- 
cialiy,  looks  fofter  and  more  natural  than  at  firfl :  Flowers  on  the  contrary, 
and  the  like,  appear  more  fplendid  and  gaudy.  However,  much  depends 
on  the  apartment  where  pidures  are  kept,  and  on  the  manner  of  cleaning 
them  :  For,  by  an  apartment’s  being  over-heated  or  filled  with  fmoke,  a 
painting  buffers  much,  growing  gradually  darker,  till  at  laft  quite  black, 
as  we  frequently  fee  in  old  pieces  :  Whereas  a  clean  neat  room  conduces 
greatly  to  preferve  a  pidure  1  When  a  piece  of  painting  turns  foul,  the 
better  way  is  to  clean  it  often,  rather  than  let  it  continue  long  in  its  dirt ; 
as  by  too  much  rubbing,  the  loft  and  tender  teints  are  apt  to  be  hurt  and 
wore  off.  Befides,  a  Painter,  to  have  his  colours  lafting,  fhould  avoid 
painting  on  new  painted  canvas,  and  grinding  or  mixing  his  colours  with 
new  oil. 

As  to  the  beft  fort  of  colours :  It  may  be  affirmed,  that  earth-colours  , 
prove  in  no  manner  fo  beautiful  as  the  fap-colours  *,  efpecially  in  oil-paint¬ 
ings :  Though  the'jformer  having  a  much  greater  body,  when  ground 
with  oil,  exhale  not,  nor  change ;  as  fap-colours,  efpecially  indigo,  do. 

As 
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As  to  the  principal  colours  in  painting  •,  white,  black,  red,  yellow  and 
blue,  to  which  fome  add  green,  are  held  Tuch;  though  a  blue  may  be 
made  by  a  due  mixture  of  a  black  and  white  ;  and  a  green,  by  a  yellow 

black  and  white.  .  .  . 

White,  efpecially  white  lead  prepared,  or  flake  white,  is  the  principal 

colour :  But  care  is  to  be  taken  that  it  be  not  adulterated  with  lime  or 
other  things,  which  in  time  turn  the  white  quite  yellow.  For  black, 
we  ufe  Tea-coal  or  Cologne-earth,  chiefly  in  oil-colours,  hor  red,  cinnabar, 
common  Englijb  brown-red  and  copper-red  ;  with  which  may  be  claffed 
burnt-oaker.  For  yellow,  light  and  dark-oaker,  as  alio  umbre,  being  the 
moft  proper  in  oil.  For  blue,  ultra-marine  and  verditer,  which  laft  turns 
of  a  greeniffi  caft  in  oil,  but  ftands  in  water-colours.  For  green,  terre 
verte  or  green  earth,  flake-green  and.  verditer  j  which  anfwer  well  in  oil, 
only  the  laft  is  apt  to  darken  in  time. 

As  to  Tap-colours,  Tuch  are  not  fit  to  be  ufed  in  oil,  as  they  not  only 
work  foul,  but  prove  evanid  in  funfhine  or  the  air  •,  whereas  mineral  co¬ 
lours  will  ftand  both  •,  however,  of  thefe  latter.  Tome  laft  longer  than 
others  •,  as,  for  inftance,  red  than  yellow  •,  Vermillion  or  brown-red,  ground 
with  oil,  Terves  to  impart  an  indelible  ftain  to  linen,  preferable  to  the 
marking  it  with  filk,  which  may  be  eafily  picked  out.  So  that  lake,  being 
a  Tap-colour,  muft  prove  prejudicial  in  a  pidture. 

How,  laying  on  the  colours  Teveral  times  over,  may  conduce  to  a 
pidfure’s  duration,  is  eafy  to  account  for  ;  as  the  ftronger  and  fuller  a  co¬ 
lour  is  laid  on  with  the  pencil,  the  more  lafting  will  be  the  painting  : 
For  which  end,  Teveral  Maliers  have  laid  on  their  colours  to  a  great  thick- 
nefs,  efpecially  in  Tuch  as  require  being  viewed  at  a  diftance.  Some  of  the 
original  pieces  of  Rembrand  are  done  in  this  manner,  with  great  judg¬ 
ment. 

As  to  the  diftinguiffiing  the  Italian ,  French ,  Dutch  and  Flemifi)  paint¬ 
ings  from  each  other,  this  Teems  to  be  no  difficult  matter.  If  we  ob- 
ferve  that  the  Italians  have  fomething  noble  in  their  defigns,  and  ftrong 
in  their  colouring.  The  French ,  a  beautiful,  Tweet  and  eaiy  invention 
and  colouring :  And  the  Dutch  and  Flemifi),  a  plodding,  laborious  imita¬ 
tion  of  nature. 

Whether  and  in  what  manner  may  the  faults  of  a  painting  be  difeovered? 
We  are  here  to  make  a  diftindtion  •,  namely,  that  the  Artift  may  fail  either 
in  not  duly  imitating  nature  }  or,  again,  in  not  being  fully  Mafter  of  the 
rules  of  his  art. 

From  all  that  has  been  Taid  may  be  Teen,  that  the  aflertion,  as  to  the 
duration  of  Santerre's  paintings,  is  not  without  exception.  Time  indeed 
may  improve,  nay  frequently  add  more  beauty  to  a  pidture  than  the 
Artift  himfelf  could:  Hence  the  beft  Maffers  have  fo  blended  their  co¬ 
lours  as  that  time  fhould  produce  that  intended  eftedt. 

However, 
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However,  to  prepare  the  colours  for  duration,  and  make  them  Iefs  lia¬ 
ble  to  change,  the  grinding  and  mixing  them  up  with  clean  and  fweet 
nut-oil,  inftead  of  lintfeed-oil,  will  contribute  greatly  ;  efpecially,  if 
mineral  colours  be  employed :  Befides  the  advantage  of  varnifhing  a 
picture  with  a  varnifh,  prepared  with  gum  copal  and  fpirit  of  wine  ; 
which,  like  the  common  varnifh  of  the  fhops,  is  not  liable  to  change! 
The  painting  in  mineral  colours  has  been  praCtifed  amongft  the  molt  an¬ 
cient  Painters  y  and  the  celebrated  Venetian  Painter  Gioggio,  who  died  in 
1511m  the  thirty-fecond  year  of  his  age,  and  had  brought  colouring  to 
the  higheft  perfection  in  his  time,  ufed  for  his  carnations  no  more  than  4 
capital  colours ;  by  judicioufly  mixing  which,  he  diflinguifhed  all  forts  of 
complexions,  ages  andfexes;and  he  alfo  knew  how  to  heighten  his  colours 
that  they  fhould  fora  long  time  retain  their  beauty  ;  particularly  his  green, 
which  was  not  fubjeCt  to  fade, as  it  generally  is.  From  Pliny  [a)  it  appears,  that 
the  moft  famous  Painters,  as  Apelles,  Echion ,  Melanthus ,  and  Nicomachus 
made  ufe  only  of  4  earths ;  as  the  terra  melina  for  white  ;  Sil  atticum 
for  blue  ;  finops  pontic a,  for  red  ;  and  atr ementum,  for  black. 

In  the  more  early  times, when  Painting  was  yet  in  its  infancy,  the  fioures 
were  not  madeout  or  fhaded,  but  only  the  out-lines  drawn  with  one  fino-fe  co¬ 
lour,  which  fcaice  delei  ved  the  name  of  colour;  and  when  they  drew  or  painted 
they  were  wont  to  write  underneath  the  name  of  the  thing  ;  fuch  paintings 
were  called  pittur*  lineares  or  line  pictures.  The  firft  in  this  way  was  either 
Philocles  or  Cleanthes .  In  procels  of  time,  the  art  came  to  improve,  and  feve- 
ral  colours  to  be  employed  ;  however,  each  figure  in  one  colour  only :  Such 
pieces  va  ere  called  monochromata.  Eumarus  of  Athens  praCtifed  the  paint¬ 
ing  all  forts  of  figures  ;  and  Simon  Cleones  invented  the  profile  way  ■  imi¬ 
tating  alio  the  veins  and  arteries,  the  folds  in  the  drapery,  and  he  began 
to  give  his  figures  above  one  colour :  And  from  this  time  the  art  grew  to 

be  in  great  efteem.  Ariftides  the  Theban ,  was  the  firft  who  taught  to  ex- 
prefs  the  paffions  (b).  h 

In  thole  days  the  greatefl  performances  were  in  water-colours,  laid  on 
high  and  glaring  :  Apelles  foftened  them  with  covering  his  pieces  with  a 
thin  atramentum ,  that  made  the  picture  be  viewed  with  a  more  attentive 
eye:  By  this  method  he  alfo  preferved  his  Paintings  from  foil.  And 
Protegenes ,  to  make  his  colours  Jailing,  was  wont  to  lay  them  on  four¬ 
fold;  that,  if  by  accident  or  injury  of  time,  one  layer  fhould  drop  off, 
another  might  prefent  itfelf  in  its  room.  This  was  the  Rate  of  the  an¬ 
cient  Painting  ;  what  improvements  have  been  made  in  it  fince,  would  car- 
ly  us  too  far  to  mention  :  We  fhall  only  obferve,  that  the  Flemiß  Painter 
John  Van  Eyck,  was  the  firft  who  difcovered,  in  the  beginning  of  the 

W  ™n*  Llb*  34-  c.  13.  Lib.  35.  c.  3,  7,  8,  &c. 


I  I  I 


51  I 


literary  me  o I r s 

,4th  Century,  the  way  of  painting  m  oil  ;  whereby  Pi£tuies  come  to 
retain  their  beauty  for  many  ages  together. 

Berol.  Vol.  II.  P-6  5- 

Travßated  from  the  Latin. 

ARobuft  tall  youth  of  24  years  of  age,  of  a  choleric  fanguineous 

remDerament/  and  addicted  to  pleafure,  was  feized  in  the  fpring 

with^a  fudden  and  moft  violent  pain  in  the  fore-part  o  the 

V,  a  and  efoeciallv  racing  about  the  Sinus  Frontales.  The  blood  veffels, 

hThl’v  ovmursid  indicated  depletion,  which  being  complied  with,  the 
vifibly  overturgia,  inAed  .  but  the  third  day  alter,  the  whole 

E  Th"'«!  dJ  EytTbecame  unexpectedly  inflam’d,  and  prominent,  to  the 

r11  b  f  a  nidoeon’s  eo-g.  The  tunica  adnata ,  or  outer  coat  leemed  in  a 

^1Z£  °  fpnarated  from  tfo>  fubjacent  membranes,  and  of  a  reddifh  colour, 

Xh  dffeafe  tht  Oculifts"  term  a  Cbtmfis.  The  fcarification  recommend- 

Hippocrates  with  the  ufe  of  internal  and  external  refolvents  was 

'  three  days  to  no  purpofe  for  in  the  greater  canibus,  or  angle 

o?Pthe  Eve  towards,  or  beneath  the  junéture  of  the  eyelids,  we  dilco- 
ol  the  Eye,  to  *  ^  from  which,  upon  incifion, 

«  difcharged.  The  wound 

a  great 7^ntlty  f  ]  the  fuppuration  continued,  and  even  encreafed  to 

^  which  time,  the  pus  was  fucceeded  by  a 

t  ie  on  which  indicated  a  corruption  of  the  adjoining  bones  ;  and 

“  ^on’  tochin-,  we  found  theP 0.  unguis  entirely  carious  5  when 
m  faft,  upon  lear^  9’  •  h  f  0f  a  pfiula  Jachrymalis  it  appeared, 

refolding  to  perfode  ft,  as.  m  ^  0/eration,  that  not 

only  that  part  of  the  Jo  J  bone  that  is  joined  to  th eOsungms,  but  even 
Ty  Ó.  &  and  the  circular  Jpophyfis  of  the  upper  jaw-bone 

that  forms  the  maxillary  finus,  and  conftftutes  the  lower  part  of  th«  orblt’ 
that  forms  me  »1«««  jj  Thefe  circumftances  being  confidered, 

of  ‘the  Or  rnguis,  in  this  cafe,  would  not 
1  renectea  trut  1  f  r  iers.  as  the  whole  lateral,  internal,  and 

l°owyerPpatteofnthforbit  iras  corrupted  ’,  fo  that  after  all,  I  determined  to  corn- 
mil  this  difficult  work  to  the  fagadous  operations  of  nature,  only  affift- 
™  the  patient  with  regular  care,  and  due  regimen  :  Within  a  few  days 
after  we  a 1  ived  at  the  Wive  and  feparable  bones,  and  making  an  m- 
cihonTn  the  rim  of  the  orbit,  three  pieces,  of  them  were  lucceffively 
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extraded  of  the  fize  of  a  large  lentil.  After  this  reparation,  the  ulcer  dis¬ 
charged  a  laudable  pus,  as  at  firft,  which  was  not  only  difcharged  by  the 
incifion,  but  through  the  channel  of  the  nofe  on  the  fame  fide:  We  had 
recourfe  to  deterfive  vulnerary  infpedions,  and  after  an  interval  of  fome 
weeks,  the  patient  was  entirely  recover’d,  the  Eye  being  no  ways  impair’d 

in  its  life  and  fundion.  - 

I  cannot  hefitate  to  communicate  this  cafe  to  the  literary  world,  which 
my  vanity  does  by  no  ’means  ftimulate  me  to  do,  fince  the  cure  of  this 
difeafe  was  altogether  inartificial.  But  I  publifh  it  to  the  intent,  that  young 
pradicioners  may  not  abide  too  abundantly  in  their  own  fkill,  in  fuch  del- 
perate  cafes  :  That  they  may  not  meddle  over  ralhly,  but  obferving  their 
due  limits,  let  them  refled  on  the  extenflve  operations  of  nature,  and  pay 
a  juft  reverence  to  her  laws,  who  fo  wifely  fuperintends  and  direds  the 
Operations  of  our  bodily  machines. 


New  Experimenti  in  Ele&ricity,  publifloed  in  1744;  by  John 
Henry  Winkler,  Profejfor  of  Greek  and  Latin,  at  Leiplick. 

F ranfated  from  the  High-Dutch. 

i.VTfHENa  piece  of  Eleftrum  or  amber  is  rubbed,  there 
\J\  is  a  virtue  excited  therein,  which  operates  on  light  bodies, 
lying  near  it,  as  chaff,  fand,  threads,  feathers,  leaf-gold,  fife, 
in  fuch  a  manner  as  to  caufe  them  to  rulh  on  the  amber,  as  if  forcibly 

pulled  towards  it.  .  .  r  ,  . 

2.  This  virtue,  excited  in  amber  by  rubbing,  not  only  caufes  light  bo¬ 
dies  to  fly  towards  it,  but  alfo  repels  them. 

3.  In  like  manner  do  fulphur,  pitch,  fealing-wax,  glafs  and  many 

other  bodies  manifeft  the  fame  efted  upon  fridion. 

Yet  the  experiments  on  fulphur  and  glafs  are  of  a  later  date  than 
thofe  on  amber,  Otho  Guerick  (a)  of  Magdeburg ,  being  the  firft  who  ob- 
ferved  an  eledric  virtue  excited  in  a  ball  of  fulphur  by  fridion  :  After 
this  difeovery,  many  excellent  perfons,  as  Gilbert ,  Boyle ,  hawkfbee ,  Gray9 
Du  Fay ,  ’s Gravefande,  Mujjchenbroeck ,  and  others  applyed  themfelves  with 
great  care  to  make  experiments  on  glafs,  by  means  of  which  they  great¬ 
ly  enriched  natural  Philofophy.  '  , 

c  Now  in  regard  that  glafs  and  many  other  bodies  agree  with  Elec^ 
trim  in  this,  that  by  fridion  they  manifeft  a  virtue,  whereby  light  bodies 
are  both  attraded  to,  and  repelled  from,  them,  this  viitue  came  to  be 

Vol.  II.  Q.  calku 

(a)  Experimenta  nova  Magdebu-gica de  vacuo  fpatio.  c.  15. 
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called  Electricity,  and  the  body  itfclf  was  faid,  to  be  elefiricifed  or  impreg¬ 
nated  with  Electricity. 

Jfhnv?ncwpM0a-  For  makinS  the  electrical  experiments  with  glafs,  there  has  general- 
cKines  cmpLyed  }y  been  employed  a  hollow  glafs-tube,  which  rubbed  either  with  leather, 
ï'myC!ü"6JtC’ a  cloth  or  paper,  by  interpofing  thefe  between  one  hand  and  the  glafs,  and 
moving  the  glafs  up  and  down  with  the  other. 

7.  But  as  this  proves  extremely  tirefome,  and  the  body  thereby  not  in 
fo  uninterrupted  a  manner  impiegnated  with  Electricity,  the  late  Chriflian 
Augitfius  Haufen,  Profelfor  of  Mathematics  at  Leipftck ,  devifed  a  more 
compendious  way,  providing  himfelf  with  a  globe  which  he  turned  round 
in  a  horizontal  pofition,  by  means  of  a  wheel.  The  whole  apparatus  is 
to  be  feen  in  his  treatife,  publifhed  in  1743,  by  Profelfor  Gottfched ,  un¬ 
der  the  title  of  Novi  profebtus  in  hißoria  Elebiricitatis.  The  globe  of 
this  machine  is  the  very  fame  with  that  otherwife  employed  for  producing 
the  electrical  light,  as  M.  Haufen  himfelf  teftifies.  Profelfor  IVolf  *  re¬ 
lates,  how  Hawkßee,  from  the  confideration  of  the  light  which  the  mer¬ 
cury  in  vacuo,  exhibited  upon  rubbing  the  glafs,  was  led  to  other  ex¬ 
periments,  where  by  means  of  friction  on  glafs  he  produced  light.  The 
machine  contrived  by  Iiawkßee  for  this  purpofe,  Profelfor  Wolf  caufed 
to  be  imitated  by  the  famous  Mechanic  M.  Leupold  of  Leipftck,  but  with 
fome  alterations,  as  he  fhews  in  the  above  place.  The  conftruction  and 
nature  of  the  machine,  as  it  was  contrived  by  Hawkfbee  may  be  leen  in 
'sGravefandef.  And  after  the  fame  manner  is  Haufen' s  machine  con¬ 
fronted.  In  Hawkßee' s,  machine,  as  altered  by  Leupold ,  the  globe  Hands 
vertical  and  the  wheel  horizontal  •,  but  in  'sGravefande's  and  Haufen's  on 
the  contrary,  the  globe  lies  horizontal,  and  the  wheel  hangs  vertical. 

8.  Profelfor  Haujen  in  his  phyfical  colleges,  which  he  read  in  1742  and 
1743,  had  by  means  of  his  horizontal  globe,  not  only  fhewn  the  molt  re¬ 
markable  experiments,  which  in  1716  and  the  following  years,  he  had 
feen  in  England  and  France,  but  had  alfo  difcovered  many  new  effects  of 
Electricity,  which  he  recounts  in  the  above-cited  treatife. 

9.  But  there  are  lome  things  in  Haufen' s  machine,  which  have  given  oc¬ 
casion  to  make  improvements  therein.  For  in  the  firft  place,  the  virtue 
fucceeds  not,  if  the  hand,  which  is  laid  on  the  electrical  globe,  happens  not 
to  be  dry  :  In  the  fecond  place,  the  globe,  for  want  of  fo  quick  a  rota¬ 
tion,  as  were  necelfary,  cannot  be  ftrongly  enough  rubbed  :  And  in  the 
lad  place,  it  proves  extremely  tirefome  to  turn  round  the  wheel,  by 
which  the  globe  is  moved  ;  efpecially  if  the  virtue  is  to  be  heightened, 
ftrengthened  and  propagated. 

10.  I  therefore  bethought  me  how  to  obviate  thefe  inconveniences;  but 
my  principal  aim  was  to  procure  a  machine,  whereby  Electricity  might  be 

excited 

*  Nü gliche  verfuche  der  Natur  und  Kuril,  Andere  Theil  §.  173.  f  Pars  II.  Tab. I.  fig.  2. 
&  3.  &  Tab.  II.  fig.  I. 
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excited  with  all  the  poffible  difpatch,  and  the  lead:  trouble  imaginable : 
Upon  difclofing  thefe  my  thoughts  about  Haufen' s  machine,  as  that  it 
worked  too  flow  and  laborious,  to  John  Fredrick  Gießng  zn  ingenious  me¬ 
chanic  of  Leipfic ,  he  began  to  tell  me  he  had  for  fome  time  hit  on  a  new 
fort  of  machine,  by  means  of  which,  with  the  greateft  ea  e,  and  a  pecu¬ 
liar  decree  of  difpatch,  an  exceeding  ftrong  Eledncity  might  be  ex¬ 
cited.  °  This  machine  is  very  fimple,  and  requires  no  great  art  to  ïmi- 

tat<i  u  It  confifts  of  three  pillars  or  polls  bo,  bp,qr,  (Plate IV.  fig.  2  and  3.) 
which  are  mortifed  into  a  heavy  pedeftal  a,  refting  on  three  balls  •,  of  an 
iron  fpring  ru,  and  of  a  glafs  Imn,  cemented  m  wood :  The  iron  fpi in g 
is  made  faft  in  a  piece  of  wood  r,  moveable  in  the  hindermoft  pillar  qr, 
in  regard  it  flicks  therein  by  means  of  a  gudgeon,  which  may  be  f aliened 
bv  the  fcrew  / :  The  two  foremofl  pillars  bo  and  bp  are  made  firm  with 
two  cheeks  d  and  d .*  On:  the  pillar  internally  there  is  a  pan  0  :  Thro  the 
pillar  bp  there  goes  a  fcrew,  on  which  there  is  likewife  an  iron  pan  .  On 
both  the  ends  of  the  wooden  frame, wherein  the  glafs  is  cemented,  there  are 
two  iron  points,  by  means  of  which  the  glafs  is  hung  on  the  two  pans  : 
The  glafs  itfelf  is  a  common  beer-glafs  j  or  any  other  Blafs’  ^hlcl1  ls 
compleatly  cylindrical,  may  be  ufed  for  the  purpofe,  the  effeft  prov¬ 
ing-  the  fame.  His  excellency  the  Count  of  Manteufel  had  for  fome  time 
entertained  a  furmife,  whether  Porcelane  or  China  might  not,  inflead  of 
crlafs,  be  ufed  for  exciting  Electricity  •,  and  upon  trial  it  was  found  to 
manifeft  a  far  flronger  virtue  than  glafs.  To  the  iron  ipnng  there  is  fas¬ 
tened  a  firing  w,  flung  a  number  of  times  round  the  long  arm  of  the 
frame  in  /,  and  below  made  fall  to  the  treadle  tc,  moveable  upwards  and 
downwards  on  the  pedeftal  yz.  Behind  the  glafs  (fig.  4-)  there  is  a  fmall 
pillar  hi,  with  two  fcrews  e  and  g,  which  below,  by  means  of  a  fcrew/, 
fs  made  firm  to  the  internal  cheek.  Above,  on  this  pillar  there  is  a 
fmall  cufhion  k,  done  over  with  leather  or  linen,  and  fluffed  with  wool  01 
other  foft  matter,  and  fo  ordered  by  means  of  the  fcrew  e,  as  to  apply 

dofe  to^the  glafs.,  ^  which  the  treadle  is  ftamped  down  by  the  foot, 

and  raifed  up  again  by  means  of  the  firing,  is  fo  large,  that  the  g  als, 
in  flampifl0-  down,  turns  round  one  and  a  halftime  •,  and  the  iron  fpung 
pulls  fo  ftrong,  that  the  treadle,  upon  raffing  the  foot  from  it,  comes  in 
a  moment  to  its  former  height  ;  fo  that  each  point  of  the  glafs  is  in  the 
time,  in  which  the  treadle  is  pulled  down  once  and  raifed  up  again  rub¬ 
bed  four  times  againft  correfponding  points  o  the  cufhion  ;  which  is  a 
verv  fmall  fpace  of  time ;  and  in  a  minute  the  treadle  may  be  puflied 
down  170  tunes,  and  thus  each  point  of  the  glafs  applied  to  the  cufhion 
be  rubbed  680  times  ;  the  remaining  points  on  the  contrai y,  which  touch 
not  the  cufhion,  before  the  glafs  is  moved,  are  in  this  fpace  optime 
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rubbed  340  times  :  As  the  cufhion  has  a  certain  breadth,  each  pointwill 
be  fo  much  the  of  tener  rubbed,  the  more  points  in  the  cufhion  apply 
fucceffively  to  the  glafs  in  turning. 

13.  The  iron  fpring  is  fo  elaftic,  as  to  pullback  the  glafs  again 
even  tho’  the  cufhion  be  pretty  tightly  applied  thereto:  And  thus  the 
rubbing  may  be  heightened  or  ftrengthened  to  any  degree  at  pleafure  i 
and  in  particular  it  is  fo,  upon  ftrewing  lome  fine  fcraped  chalk  between 
the  glafs  and  cufhion. 

14.  From  hence  it  is  eafy  to  perceive,  that  this  machine  which  is  formed 
in  the  manner  of  a  Turner’s  lathe,  is  greatly  preferable  to  Haufen' s  or 
’ sGravefande’s :  As  here  we  need  never  apprehend  that  the  o-]afs  will  be¬ 
come  moiff,  upon  fcrewing  the  cufhion  to  it,  or  the  ftamping  down  the 
treadle  prove  fo  tirefome  and  laborious  as  the  turning  round  Tie  wheel ; 
befides  that  the  velocity  in  turning  the  glafs  backwards  and  forwards  is 
far  greater  than  in  turning  round  the  globe  :  And  lallly,  as  each  point 
with  which  the  glafs  applies,  is  in  a  minute  rubbed  680  times  and  ano¬ 
ther  in  the  very  fame  time  340,  the  effed  is  indifputably  quicker  and  more 
violent,  efpecially  if  the  cufhion  be  fcrewed  on"  tight,  and  fome  chalk 
ffrewed  between. 

15.  And  if  we  would  try  to  turn  round  the  points  of  a  globe,  by 
means  of  a  wheel,  the  fame  number  of  times  in  a  minute,  we  fliould' find 
it  a  very  laborious  tafle ;  and  to  eafe  the  labour  a  number  of  wheels  muft 

be  employed,  which  would  render  the  apparatus  too  cofily  and  take  up 
too  much  room.  ^ 

16.  The  machine  with  the  treadle  would  then  at  length  arrive  at  its 
full  perfection,  could  another  machine  be  contrived,  which  either  by 
help  of  a  fpring  or  a  weight,  fhould  replace  the  adion  of  the  man,  who 
damps  down  the  treadle  with  his  foot. 

1 7.  As  I  have  long  obferved,  that  thin  glafs  tubes  do,  by  pulling 
backwards  and  forwards  in  the  hand,  acquire  an  uncommon  decree 
of  Electricity,  I  contrived  a  machine,  by  which  the  fame  thing  mTht 
be  done  in  a  more  commodious  and  eafy  manner  :  The  motion  is  the 
fame,  as  in  the  foregoing,  as  fig.  y.  fhews.  Under  the  fpring  of  the 
hindmoft  pillar  k  I  caufed  to  fix  another,  as  a  prop  or  ftay,  which  helps 
to  pufhup  the  fir  if  after  being  pulled  down  by  the  motion  of  the 
foot.  _  The  glafs  tube  (fig.  6.)  is  2  Leipfic  foot  and  4  inches  long; 
tho  it  may  be  taken  of  any  length  at  diicretion  :  It  is  i-l  inch  in  dia¬ 
meter,  and  put  into  a  wooden  frame,  which  is  1  foot  and  54  inches 
broad;  on  both  fides  d  and  d  it  has  externally  iron  flips,  which  pull 
up  and  down  in  a  groove  in  both  the  fore-pillars  bb,  fig  7  On 
the  upper  and  under  fides  of  the  frame  there  are  iron  rings  fixed' m  and 

tü  wniC“  two  Frings  are  tied,  one  of  which  is  made  faft  to  the  treadle 
the  other  to  the  fpring.  To  both  the  fore-pillars  there  is  faftened  a 

wooden 
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wooden  crofs-arch  ƒ ',  62,*  d.  and  in  the  middle  thereof  a  ferew  7, 

with  a  half  round  nut,  to  which  another  may  be  ferewed  by  means  of 
two  ferews  hh  :  Both  the  nuts  are  lined  with  leather  and  wool,  and  fo 
firmly  applied  as  the  glafs  can  bear.  When  the  nofs-arch  with  the  two 
half-round  nuts  are  fixed  in  their  proper  places,  the  frame  with  the  glafs 
tube  is  faftened  in  fuch  a  manner  to  both  the  firings,  as  that  the  treadle 
comes  to  be  compleatly  pulled  upwards  by  the  fpnng,  but  the  fiame 
not  to  run  againft  the  upper  crofs  bar  c  (fig.  5  and  7.)  of  both  the 
pullies  bb,  that  the  glafs  may  not  be  fhivered  by  the  jogging  :  After 
o-iving  the  frame  this  pofition,  the  crofs-arch  is  ferewed  on  the  pillars 
almoft  to  the  end  of  the  frame.  The  length  of  the  tube  from  this 
place  mu  ft  thus  be  fomewhat  greater  than  the  length  of  the  fpace,  in 
which  the  treadle  is  ftamped  down,  that  the  upper  fide  of  the  frame  may 
not  run  againft  the  nuts.  It  alfo  hence  appears  how  large  the  fpace 
muft  be,  both  above  and  below  the  tube,  quite  to  the  crofs-bar  of  the 
pillars. 

18.  This  machine  is  in  like  manner  well  fitted  to  rub  a  tube  with 
eafe  quicknefs  and  ftrength  :  Yet  the  firft  has  the  preference  ;  for  in 
the  time  that  the  treadle  is  ftamped  down,  and  again  pulled  upwards, 
no  point  of  the  lining  on  which  the  glafs  lies,  before  the  motion  is  be¬ 
gun,  rubs  above  twice.  Whereas  in  the  firft  machine,  the  points  of  the 
glafs,  refting  on  thofe  of  the  cuftiion,  before  the  motion  is  begun,  are 
in  the  abovementioned  time,  rubbed  4  times.  Befides,  that  in  this  laft 
machine  the  Electricity  is  alfo  leffened,  becaufe  the  lining  encompaftes 
the  whole  tube  :  For  I  found  by  the  firft  machine,  that  the  Electricity  is 
by  far  not  fo  ftrong,  when  the  cufhion  covers  half  the  glafs,  as  when  it  is 
{mailer,  a  cufhion  touching  the  glafs  in  a  narrow  width  producing  the  beft 
effect. 

19.  The  Electricity,  that  takes  its  rife  from  no  other  thing,  is  called  the  The  Original 

original  Electricity.  Eiechuuy. 

20.  This  Electricity  is  generally  excited  by  rubbing  ;  which,  as  was  al¬ 
ready  mentioned,  is  fitly  done  by  means  of  leather,  nay  cloth,  linen,  paper, 
wood,  cork,  chaik,  lead,  iron  and  other  metals. 

21.  The  thinner  the  glafs,  the  fooner  is  it  excited  to  electricity. 

22.  Upon  warming  the  glafs  and  then  rubbing  it,  the  effect  proves  the 
quicker  and  ftronger, 

23.  With  bare  warmth  alone  I  could  never  excite  any  Electricity,  whe¬ 
ther  the  glafs-tube  were  warmed  over  glowing  coals  or  in  the  fun  :  And 
thofe,  who  tell  us  that  by  bare  warmth  they  have  impregnated  bodies 
with  Electricity,  at  the  fame  time  affure  ns,  that  the  effect  or  virtue  proved 
•extreme  weak. 


24.  On 
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24.  On  the  contrary,  I  have  often  found  that  flicks  of  fulphur  have 
for  months  together,  after  they  were  caff,  manifefted  a  remarkable  Elec¬ 
tricity  on  leaf-gold,  tho’  I  never  warmed  nor  rubbed  the  flicks. 

25.  Among  the  bodies,  which  bear  rubbing,  I  have  by  fridion  on 
wood,  leather,  hempen  ropes,  metals,  and  my  own  lkin?  been  fome- 
times  unable  to  excite  any  Eledricity. 

26.  I  have  at  times  obferved,  that  the  original  Eledricity  has  become 
weaker,  when  the  glafs  has,  by  the  long  rubbing  on  the  machine,  been 
over-heated  :  Yet  I  would  not  from  hence  conclude,  that  an  over-vehe¬ 
ment  heating  always  leffens  the  Eledricity.  ’Tis  neceffary  that  this 
be  often  tried. 

27.  'sGravefande  *  pretends,  when  the  glafs-tube  happens  to  be  rubbed 
the  contrary  way  to  what  it  was  begun  to  be  rubbed  at  firfl,  the  Elec¬ 
tricity  ceafes  to  be  fenfible,  but  1  have  found  the  Eledricity  the  fame, 
which  way  foever,  by  fhifting  hands,  the  tube  was  rubbed. 

ftancès  wh«e?n  ,28-  Eledricity  bears  being  propagated  from  an  excited  body  to  another 
»^propagated  without  mutual  con  tad:. 

comes  obiervabie  29.  But  there  are  certain  matters,  on  which  the  body  muft  refl,  to 
make  the  propagated  Eledricity  obfervable.  In  particular,  I  have  expe¬ 
rienced,  that  the  propagated  Eledricity  has  a  flrong  effed,  when  the  bo¬ 
dies,  to  which  it  is  communicated,  lie  upon  pitch  and  blue-died  filks  ; 
as  alfo,  when  the  bodies  lie  upon  fealing-wax,  fulphur,  black  cloth,  white 
linen,  porcelane,  and  raw-filk. 

30.  The  communicated  Eledricity  ceafes  inflantaneoufly  to  be  fenfible, 
upon  touching  the  impregnated  body  with  the  hand,  with  wood,  iron  or 
hemp,  either  in  the  middle  or  end  of  the  body. 

31.  And  thus  to  render  the  propagated  Eledricity  inftantaneoufly  per¬ 
ceptible,  I  place  the  body  on  blue  filk  firings  •,  if  the  body  prove  long, 
on  blue  filk  firings  extended  over  the  two  frames  cc  (  fig.  9. )  placed 
on  the  Hands  dd,  to  be  raifed  and  lowered,  as  occafion  fliall  require : 
And  I  caufe  a  man  tread  on  the  filkcn  firings,  wherewith  the  fquare  frame 
reprefented  fig.  8.  is  ftrung,  and  which  are  covered  with  boards,  but 
thefe  not  to  touch  the  wooden  fides  of  the  fquare  frame. 

32.  After  that  the  glafs  is  fufficiently  done  on  the  machine,  the  com¬ 
municated  Eledricity  however  proves  effedual,  even  though  a  tin-rod 
refts  on  wood  and  metal,  or  is  touched  by  men.  M.  Hollweg  was  the  firfl 
who  tried  this  with  the  new  machine,  at  Gotha ,  when  the  Eledricity  was 
excited  fo  flrong,  as  to  manifefl  its  force,  in  whatever  part  the  excited 
rod  were  laid  on.  In  an  efpecial  manner  the  communicated  Eledri¬ 
city  fhows  itfelf  in  a  wooden  pole,  done  over  with  pitch,  and  refting 
on  wood. 


*  Phyfices  Element.  Mathemat.  §.555. 


33.  The 


of  Germany,  ÖV. 

33.  The  leaf-gold,  the  pieces  of  paper,  the  file-chips,  or  fand-corns, 
which  we  would  have  put  into  motion,  either  by  the  original  or  the  pio- 
pagated  Electricity,  are  laid  on  fmooth  and  dry  bodies  ;  ior  if  the  iur- 
face  proves  wet  and  rough,  thefe  light  bodies  adhere  thereto  in  inch  a  man¬ 
ner  as  not  to  be  eafily  propelled  by  the  EleCtricity. 

34.  Some,  who  have  writ  on  Electricity,  pretend,  that  to  fucceed  in 
eleCtrical  experiments,  there  is  neceffary  a  certain  fort  of  weather  ;  as  that 
the  heavens  be  clear,  the  air  dry,  the  warmth  moderate,  and  the  wind 
northerly  ;  a  moift  air,  a  keen  cold  and  great  heat  being  fuppofed 
contrary  to  the  ele&ric  effeas  •,  whence  thefe  fucceed  not  equally  at 
all  fealons :  and  therefore  in  winter  a  room  moderately  warm  ;  in  fum- 
mer,  a  cool  place,  is  to  be  chofe  for  the  purpofe.  In  particular,  that  the 
elearical  experiments  anfwered  but  indifferently,  when  the  room  happened 
to  be  full  of  people,  that  perfpired  much,  and  whofe  cloaths  fmelt  ftrong 

of  tobacco. 

35.  But  by  my  machine,  not  any  one  of  thefe  things  proved  any  im¬ 
pediment  ;  the  trials  equally  fucceeding,  whether  made  in  a  dry  or  moift 
air,  in  heat  or  cold,  morning  or  evening,  in  a  northerly  or  foutherly 
wind,  or  even  in  a  ftorm,  or  in  rooms  full  of  tobacco-fmoke  :  Only  I 
have  obferved  that  in  a  cold  room,  a  longer  time  is  required  to  warm 
the  glafs  by  rubbing,  than  in  a  warm  room  •,  but  once  warmed,  it  fails 
neither  in  ftrength  nor  velocity  of  eleCtric  virtue.  *Tis  true  indeed,  the 
air  muft  not  be  fo  moift  as  to  wet  the  glals  :  In  too  great  a  degree  of  heat, 
the  virtue  begins  only  to  be  weak,  when  the  glafs  is  long  rubbed  ;  being 
over-heated  on  account  of  the  warmth  in  the  air. 

36.  Upon,  fufpending  a  hollow  glafs  globe  b ab  (fig.  11  )  by  its  gudge¬ 
ons  in  the  pans  between  the  two  pillars  d  d  of  the  eleCtric  machine,  and 
fixing  to  the  fides  of  the  pillars  an  arch  dc  d,  from  which  hang  perpendicu¬ 
larly  downwards  feveral  threads  eeee ,  at  a  certain  diftance  from  the  globe; 
the  threads,  fo  foon  as  excited  to  EleCtricity,  move  towards  it  and  be¬ 
come  horizontal ;  and  this  happens,  even  though  the  globe  be  quite  ex- 
haufted  of  air  :  This  trial  I  have,  with  care,  repeatedly  made,  becaufe 
*s Gravefande  *  denies  any  fuch  effeCt  in  the  laft  cafe.  The  exhaufted 
globe  does  alfo  communicate  its  EleCtricity  to  other  bodies,  with  the  fame 
ftrength  and  velocity,  as  when  full  of  air. 

37.  In  fome  bodies,  which  being  excited  by  rubbing,  we  obferve,  that  w Jhe 

it  is  only  in  a  very  fmall  degree,  an  EleCticity  is  communicated  to  them  I  city  bears  being 
Of  this  fort  is  raw-filk,  but  efpecially  among  the  dreffed,  the  blue  :  A  fr0?asatecL 
firing  of  that  fort  being  rubbed,  the  EleCtricity  proves  very  fenfible  : 

"Whereas  I  could  never  obferve,  that  the  EleCtricity  had  any  effeCt 
on  it,  were  the  glafs,  on  which  the  blue  filk  firing  was  laid,  never  fo  vio¬ 
lently  excited. 
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38.  Among  the  bodies,  wherein  Ele&ricity  is  excited  both  with  and 
without  rubbing,  we  reckon  pitch,  glafs,  fealing-wax,  fulphur. 

39;  The  firm  bodies  (§.  25.)  which  I  could  not  excite  to  EleClricity 
by  friétion,  bear  the  having  it  very  eafily  communicated  ;  as  do  alfo  ani¬ 
mals,  whether  living  or  dead  ;  metals,  cold  or  warm  and  glowing  j  alfo 
herbs  or  trees,  green  or  dry. 

40.  Not  only  does  the  excited  glafs  communicate  Ele&ricity  to  certain 
bodies,  lying  at  a  certain  diftance  therefrom  ;  but  among  thefe  fome  pro¬ 
pagate  the  communicated  Ele&ricity  to  others. 

Of  all  it  cannot  abfolutely  be  faid :  For  I  could  never  yet  propagate 
from  a  flick  or  wax,  into  a  wooden  and  metallic  rod  fattened  thereto, 
the  EleClricity  it  acquired  from  an  excited  glafs. 

41.  Fluid  matters  bear  being  excited  in  fuch  a  manner,  as  to  propagate 
the  communicated  Electricity  to  other  bodies. 

Bind,  for  inftance,  a  hempen  rope  over  the  blue  filk  firings  of  the 
ftand  (tig.  10.)  and  fet  it  againft  the  glafs  on  the  machine,  the  re¬ 
maining  rope  is  in  like  manner  laid  over  the  blue  filk  firings  of  another 
Hand,  in  a  veffel  either  full  of  water,  milk,  beer,  quick-filver,  or  brandy, 
but  the  rope  not  to  touch  the  fides  of  the  veffel  ;  and  the  veffel  to  Hand 
on  the  blue  filk  firings  over  the  fquare  frame,  fig.  8.  or  on  pitch. 
At  a  wide  diftance  from  this  rope,  there  is  another,  hung  in  the  water^ 
and  in  like  manner  laid  over  blue  filk  firings  on  a  ftand,  fo  that  its  end 
no  where  touches  the  wood.  Inftead  of  this  other  rope  may  a  wooden 
ftaff  be  taken,  and  bound  on  blue  filk  firings,  fo  as  with  its  end  to  touch 
the  furface  of  the  water :  Or  a  man  may  ftep  upon  a  fquare  frame  fitted  with 
blue  filk  threads,  and  hold  either  his  hand  or  foot,  or  a  ftaff  in  the  water : 
So  foon  as  the  glafs  on  the  machine  is  excited,  the  end  of  the  other 
rope,  or  wooden  pole,  or  the  other  hand  of  the  man,  or  his  cloaths, 
manifeft  Electricity  on  the  leaf-gold. 

42.  As  water  bears  being  excited  to  Electricity,  which  it  propagates 
to  other  bodies,  fo  this  EleCtricity  comes  to  be  propagated  in  a  wetblue 
Ink  firing  in  a  very  remaikable  degree,  tho  otherwife  not  very  obfervable 
when  the  firing  is  dry  (§  37.) 

When  therefore  the  filken  firings,  which  are  ftretched  over  the  frame, 
fig.  8.  become  wet,  there  is  obfervable  in  the  man,  who  fiands  thereon, 
eithei  no  EleCliicity  at  all,  or  a  very  fmall  degree  thereof,  tho’  the  glafs 
copioufly  imparts  EleCtricity  to  the  man 

43.  Glowing  coals,  the  flame  of  a  candle,  and  burning  fpirits  have  in 
like  manner  EleCtricity  communicated  to,  and  propagated  by,  them. 

With  the  flame  of  a  candle  I  have  made  the  trial  two  ways  :  There  is 
fet  to  burn  in  a  long  yeflfel,  between  two  iron-bars,  one  of  which  lies 
in  the  confines  of  the  excited  glafs  on  filken  ftnn0^,  as  does  the 
other  alfo  on  the  like  firings,  fome  lighted  fpirits  of0 wine :  The  bars 
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The  bars  mud  neither  be  fo  near  each  other,  nor  the  metalline  veflel,  as 
that  either  the  Eledlricity  can  go  from  the  one  to  the  other  bar,  or  from 
the  one  bar  to  the  veflel,  and  from  this  to  the  other  bar :  This  you  try, 
before  the  fpirit  of  wine  is  kindled :  and  as  one  bar  is  excited,  without 
the  other’s  being  fo  in  the  leaft,  the  fpirit  of  wine  is  lighted  •,  and  in  an  in¬ 
flant  the  Eledricity  becomes  obfervable  on  the  extreme  end  of  the  other. 

But  the  veffel  with  the  fpirit  of  wine  muft  alfo  reft  on  blew  filk  firings : 

If  it  Hands  on  wood,  which  lies  not  on  pitch,  or  blue  filk  firings,  or  other 
matters,  which  may  be  ufed  inftead  of  firings,  the  e  fifed  fucceeds  not. 

The  flame  of  a  candle,  whether  of  tallow  or  wax  in  a  candle-flick. 

Handing  on  the  blew  filk  firings  of  the  ftand  fig.  1 6  near  the  excited  glafs 
is  fo  ftrongly  impregnated  with  Eledricity,  as  to  communicate  it  to  a  tin 
tube,  refting  on  the  blew  filk  firings  of  the  ftand  fig.  15.  and  above  an  ell 
diftant  from  the  flame. 

44. 1  have  obferv’d  no  Eledricity  in  the  fun-beams  falling  thro’  a  hole 
in  a  darkened  room  upon  an  excited  tin  tube,  and  from  this  laft  upon  a  man, 
ftanding  on  blew  filk  firings :  neither  do  the  rays,  falling  from  the  excited 
bar,  move  or  affed  the  leaf  gold  ;  nor  does  the  man,  who  is  enlightened  by 
thefe  beams,  excite  in  the  leaf-gold  an  electric  motion. 

45.  Whether  the  rays  in  the  focus  of  an  excited  burning-glafs  manifeft 
an  Electricity,  is  what  I  have  not  been  able  to  examine,  as  not  having  had 
a  glafs,  that  throws  its  focus  to  fuch  a  diftance  from  it,  as  not  to  give 
fufpicion,  that  the  Electricity  of  the  burning-glafs,  reached  quite  thereto, 
when  an  iron  bar  is  laid  on  blew  filk  firings  therein. 

46.  Even  fnow  and  ice  may  have  Eledricity  imparted  to  them,  and  then 
they  excite  it  in  other  bodies. 

47.  Sand,  leaf-gold  and  other  light  bodies,  which  lie  on  metals,  on  glafs  Tk£ 
and  fmooth  wood,  are  raifed  upwards  with  a  great  degree  of  velocity  and  arifing  by  means 
repelled  fideways,  fo  foon  as  the  metals,  the  glals  and  the  fmooth  wood  are  rK  'y 
excited. 

48.  The  motes  in  a  fun-beam,  pafiing  into  a  darkened  room  over  an 
excited  bar,  lying  on  blew  filk  firings,  come  into  a  variety  of  motions ; 
fome,  which  touch  the  bar  either  above,  below,  or  on  the  fides  being 
repelled ;  others  again,  which  either  move  over  it  or  to  the  fides,  fwiftly 
rufhing  towards  it,  are  again  repelled  *,  whereby,  amidft  the  various  mo¬ 
tions  of  thefe  motes,  there  are  varieties  of  curves  produced. 

49.  A  needle,  hanging  perpendicularly  at  reft  by  a  thread  near  a  tin 
tube,  lying  on  blew  filk  firings,  at  the  diftance  of  one  or  more  inches, 
comes  inftantly  out  of  its  ftate  of  reft,  when  the  tube  is  excited ;  goes  to¬ 
wards  the  tube,  but  returns  back  again,  fo  foon  as  it  touches  it.  Both 
motions  are  uniform,  like  the  vibrations  of  the  pendulum  of  a  clock. 

50.  Upon  counterpoifing  in  a  ballance  two  equal  weights ;  the  weight 
lying  at  no  great  diftance  from  the  excited  tin  tube,  comes  to  be  moved  : 
if  one  of  the  weights  be  hung  over  the  tube,  the  weight  is  made  to 
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defcend  and  again  afcend  •,  if  under  the  tube,  to  mount  up  and  come  down 
again :  In  both  cafes  the  rifing  and  falling  lafts  fo  long  as  the  tube  is  ex¬ 
cited  :  and  the  intermediate  times  are  conftantly  one  and  the  fame. 

51.  We  have  the  following  Phaenomena  from  drops  of  water,  dropt  on 
the  Semen  Lycopodii  or  feed  of  wolfs-claw.  This  feed  is  difpofed  of  on  a 
fmooth  board  or  wooden  ruler:  the  drop  is  fo  let  fail  on  the  feed,  as  only 
underneath  to  unite  therewith  :  fo  foon  as  the  ruler  is,  by  means  of  the 
glafs,  excited  to  Electricity,  the  feeds  come  to  fly  oft  gradually,  fome  of 
them  to  the  fidesof  the  water-drop-,  others  having  afcended  almoft  perpen¬ 
dicularly  upwards,  to  fall  back  again  on  the  water-drop,  fo  as  to  cover  it  quite 
round  and  the  drop  being  now  of  a  full  round,  and  excited,  and  a  finger 
or  firm  body  held  over  it ;  by  the  approach  of  the  body  or  finger,  it  comes 
to  lofe  its  roundnefs  and  acquire  an  oval  form,  whofe  point  is  turned  to¬ 
wards  the  finger  or  body.  If  you  divide  it  into  two  drops,  covered  equal¬ 
ly  thick  with  the  feed,  and  touching  each  other,  in  the  aft  of  exciting  to 
Eleftricity,  they  remove  from  each  other,  without  holding  any  thing  a- 
gainft  them,  and  come  together  again,  upon  the  EleCtricity  of  the  ruler 
ceafing.  If  the  divided  drops  happen  to  be  very  fmall,  they  are  by  means 
of  the  EleCtricity,  communicated  to  the  ruler,,  driven  away  from  it  in  the 
air,  in  like  manner  as  the  feeds. 

52.  A  drop  of  water  on  a  wooden  or  metalline  pin,  which  tapers  fome-- 
what,  is  changed  to  a  compleat  cone,  whofe  bale  is  on  the  pin,  when 
this  laft  is  by  its  length  directed  towards  the  earth,  and  has  been  excited  to 
Electricity.  On  the  contrary,  a  drop  on  a  tin  tube,  becomes  not  conical, 
’till  a  finger  or  other  body  is  held  againft  it. 

53.  A  flafh  of  water,  ifluing  out  of  a  glafs  fiphon  or  crane,  in  a  right 
line,  is  by  the  EleCtricity  of  a  fecond  body  bent  or  incurvated. 

The  experiment  is  as  follows :  The  fiphon  ab  c,  fig.  10.  1 1.  is  bent,  and 
a  line  in  diameter  :  the  Ihort  end  b  c  is  dipt  in  a  veffel  with  water  c  d  e,  on 
an  elevated  part,  near  the  tin  tube  fg9  which  is  to  be  excited  to  EleCtricity. 
The  veffel  is  placed  and  railed  in  a  twofold  manner:  (ij  fo  as  that  the 
flafh,.  iffuing  out  by  the  long  part  ab  of  the  fiphon,  flips  over  the 
tube  fig.  ii.  (2)  paffes  underneath  it  fig.  10.  Upon  which  the  tube  is  excited 
to  EleCtricity,  and  inftantly  the  flafh  of  water  lofes  its  right-line  direction  ; 
and  palling  under  the  tube  fig.  10.  it  now  becomes  bent  upwards  towards  i\ 
but  over  the  tube  fig.  1 1.  it  bends  downwards  towards  i.  In  both  cafes  it 
divides  into  fmaller  flafhes,  which  are  puflied  quite  to  the  tube  .  If  the  tube 
be  touched,  the  flafh  aflumes  its  former  courfe  :  If  you  put  oil  into  a  tea- 
fpoon,  and  hold  it  under  the  crofs  bar  of  the  bow  of  the  fword,  fig.  4,  it 
will  be  at  times  driven  upwards  in  one  continued  curve  line,  againft  the 
veffel. 

54.  On  the  contrary  a  fun-beam,  palling  thro’  a  fmall  hole  into  a  darke¬ 
ned  room,  either  over  or  under  a  tin  tube,  after  being  excited,  will  not 
fwerve  by  that  EleCtricity  from  its  right-line  courfe. 
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55*  When  the  glafs  or  glafs-gJobe  is  full  of  air,  and  rubbed  on  the  cu-r,1ci;s'*t  ot 
fluon  of  the  machine,  there  appears  in  the  place,  where  the  cufhion  applies, 
on  the  external  furface  of  the  globe,  a  light.  If  inftead  of  the  cufhion  you 
lay  the  hand  on  the  glafs  or  globe,  the  light  in  like  manner  fhews  itfelf  in 
the  part,  where  the  glafs  or  globe  is  touched. 

56.  On  the  corners  and  points  of  bodies,  as  for  infbmce,  a  fword,  a  cruft 

of  bread,  there  lffue  out  in  the  time  they  are  excited,  Aiming  beams  in 
right  lines,  removing  flill  wider  from  one  another  the  farther  they  are  pro¬ 
duced.  '  r 

If  a  ftar,  fig.  8.  with  eight  metalline  and  pointed  rays  be  by  means  of  a 
(talk  put  into  the  hollow  tube  of  a  metalline  candleftick,  and  the  ftar  be 
turned  round,  fb  as  to  continue  its  circular  motion,  there  appears  in  the 

dark  a  Ihining  Wheel,  fo  long  as  the  ftar  moves  in  the  candieftick  on  the 
excited  glafs. 

57.  The  rays  ifiuing  out  at  the  points,  all  the  time  they  are  excited,  are 
produced  fo  quick  one  after  another,  as  not  to  be  interrupted  by  any  mo¬ 
tion  of  the  air,  or  blowing  with  the  mouth. 

58.  When  the  points  of  the  ftar  are  too  near  each  other,  they  cannot  by 
the  exciting  be  brought  to  fhine  forth  all  at  once  :  Thus  alfo  on  an  excited 
faw,  very  few  teeth  do  fhine  together. 

59.  From  this  light,  which  arifes  of  itfelf  on  the  comers  and  points  of 
an  excited  body,  we  are  to  diftinguifh  that  which  arifes,  upon  holding  an 
unexcited  body  againftone  excited  :  This  laft  light  appears  between  both 
bodies  and  touches  both :  ’Tis  perceived,  upon  holding, in  the  dark, a  fineer 
at  a  certain  diftance,  againft  the  excited  glafs  on  the  machine,  or  a°-ainft  ?x- 
cited  wood,  or  excited  ice  and  excited  fnow. 

60.  In  particular  the  cloaths  of  an  excited  man  fhine  ftrong  in  the  dark, 
upon  paffing  over  them  with  a  finger  or  with  the  whole  han£  yet  without 
touching  them  :  If  one  continue  in  the  due  diftance,  at  which  tjie  light 
was  once  found  to  be  the  ftrongeft,  he  may  with  the  finger  for  a  confider- 
able  length  draw  a  ftreak  of  light,  almoft  as  broad  as  the  finger :  And  if 
the  whole  hand  be  nimbly  moved  on  the  cloaths,  there  will  one  field  as  it 
were,  after  another  come  to  be  enlightened  :  Could  fuch  a  light  be  produ¬ 
ced  at  once  on  the  whole  furface  of  the  man,  his  appearance  would  be  un¬ 
commonly  agreable  to  the  beholders  eyes. 

61.  Upon  holding  an  unexcited  body  againft  a  fliining  point,  the  iffuin^ 
ray  becomes  longer  and  more  compleat. 

62.  As  the  ftar,  turned  round,  reprefents  with  the  rays  of  its  excited 
points  a  circle  of  light,  fo  a  fingle  point  moved  lengthwife  forwards,  de- 
feribes  a  fhining  right  line. 

This  is  performed  with  the  inftrument,  reprefented  fig.  18.  In  the  tube 
there  is  a  wire-fpring,  which  by  the  two  ends  a  and  b  is  included  in 
wood:  On  the  end  b  there  is  a  thread,  whereby  it  may  be  drawn  together* 
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and  on  the  end  a  fixt  a  fharp  pin.  This  inftrument  is  held  parallel  to  an 
excited  tin  tube,  at  the  diftance  of  about  two  or  three  inches,  and  the 
fpring  drawn  together  with  the  thread  :  fo  foon  as  you  obferve  on  the  point 
ol  the  pin  a  light,  the  thread  is  dropt :  as  you  pafs  along,  the  light  on  the 

point  defcribes  a  right  line.  . 

This  inftrument  and  the  ftar  were  in  like  manner  contrived  by  the  above 

mentioned  Giejfing, ,  .  ... 

62.  From  fome  excited  bodies  there  proceeds  for  a  certain  diftance  to 

others  unexcited,  a  light,  which  is  reflected  from  the  latter  to  the  former, 
and  in  the  reflexion  fnaps;  and  which  upon  touching  the  fkin  of  a  man  or 
beaft  is  felt  with  afmarting:  This  fnapping  light  is  call’d  the  eleftrical 

Sparks. 

64.  Upon  holding  againft  excited  wood,  porcelane,  feanng-wax,  cloth, 
ice,  and  againft  excited  fulphur,  hemp  and  fnow,  a  finger,  or  other  body,  I 
have,  ’tis  true,  perceived  a  light,  but  could  obferve  no  fparks. 

65.  So,  that  we  have  two  forts  of  eleCtrical  lights :  the  one  confiding  in 
a  bare  fhining  •,  the  other,  in  fparks.  The  former  is  produced  in  a  twofold 
manner  •,  either  of  itfelf,  or  by  the  approach  of  a  body :  'I  he  iparks^on  the 
contrary  never  make  their  appearance  of  themfelves  :  the  light  of  the  firft 
fpecies  caufes  in  fome  bodies,  as  glals,  porcelane,  wood,  both  a  ruftiing  nolle 

and  a  crackling.  p  . 

66.  Among  the  bodies,  on  which  the  electrical  fparks  may  be  excited, 

we  are  to  reckon  metals,  the  fkin  and  flefh  of  men  and  of  living  and  dead 
beads,  flint-ftones,  chalk,  diamonds,  quickfilver,  fpirit  of  wine,  water, 
vinegar,  milk,  cheefe,  butter:  Yet  the  fparks  vary  in  ftrength:  The  mod 
vehement  are  produced  of  metals,  and  men  :  The  eleCtricaf  fparks  of  a 
flint-ftone  are  not  ftronger  than  thofe  of  butter,  or  milk,  or  water. 

67.  The  eleCtrical  fparks  only  arife,  when  both  bodies,  between  which 
they  are  produced,  are  of  a  nature,  capable  of  giving  forth  fuch  fparks. 
Thus  may,  for  inftance,  either  an  excited  man  move  up  to  one  unexcited, 
or  this  to  that  •,  and  in  both  cafes  there  arife  fparks.  Should  on  the  con¬ 
trary  an  excited  man  move  his  fingers  towards  unexcited  wood,  or  an  un¬ 
excited  man  towards  excited  wood,  no  fparks  arife. 

68.  The  eleCtric  fparks  produce  in  both  bodies,  between  which  they  a- 

rife,  a  ftrong  motion. 

This  at  firft  comes  to  be  obfervable  on  the  threads,  which  hang  on  bo¬ 
dies,  that  in  the  aCt  of  exciting  give  forth  fparks.  For  fo  foon  as  the  fparks 
of  an  excited  tin  tube  proceed  to  another  body  and  are  reflected,  the  thread 
on  the  tube  is  moved,  whether  it  be  nigh  to,  or  far  from,  the  part,  where 
the  fparks  arife.  Again,  both  the  perfons,  between  whom  the  eleCtric 
fparks  arife,  feel  at  the  fame  time  a  fmarting  in  the  fkin. 

69.  When  two  bodies,  which  are  capable  of  giving  forth  eleCtric  fparks, 

are  excited  equally  ftrong,  they  give  none  at  all. 

1  70.  But 
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jo.  But  if  excited  unequally  ftrong,  there  are  then  fparks  produced. 

For  inftance,  if  you  lay  two  iron  rods  in  a  right  line  on  blew  filk  firings, 
at  fuch  a  diftance  from  one  another,  as  is  neceflary  for  producing  fparks, 
between  them :  no  fooner  is  the  one  excited,  on  the  glafs  of  the  machine, 
than  between  it  and  the  other  there  are  fparks  produced  :  The  other  rod 
is  not  only  thereby  excited,  but  obtains  alfo,  as  it  lies  on  blew  filk,  the 
communicated  Electricity.  But  the  fparks  grow  gradually  weaker  and  wea¬ 
ker,  the  more  the  Electricity  encreafes,  in  the  other  rod  :  At  length  they 
quite  ceafe,  when  the  EleCtricity  is  therein  as  ftrong  as  in  the  firft.  And 
would  you  inftantly  experience  the  truth  of  this,  lay  at  the  fame  time  with 
the  firft  rod  a  rope  on  the  glafs,  and  fling  it,  by  means  of  a  filk  firing  on  a 
ftand  in  fuch  a  curve  manner,  as  to  be  quite  diftant  from  the  firft  rod,  and 
with  its  end  to  touch  the  other.  For  thus  the  fecond  will  after  two  or  three 
approaches  be  as  ftrongly  excited  as  the  firft :  And  hence  the  fparks,  which 
were  at  firft  produced,  come  to  ceafe  inftantaneoufiy ;  but  to  manifeft 
themfelves  on  a  fudden,  upon  touching  the  other  rod  with  the  finger. 

7 1.  Alfo  from  the  glowing  iron,  that  Hes  on  two  cold  iron  rods,  which 
laft  are  excited,  and  reft  on  blew  filk  firings,  there  iftue  electrical  fparks. 

This  experiment  is  mentioned  by  Profeffor  Haufen ,  in  the  above-men¬ 
tioned  Latin  treatife  (a). 

72.  In  like  manner  there  arife  fparks  on  excited  and  melted  lead,  upon 
holding  a  metal  againft  it. 

73.  Whereas  in  melted  and  excited  fealing-wax  we  only  hear  a  milling 
noife,  upon  bringing  a  metal  to  it,  the  wax  heaving  in  the  part,  where  the 
metal  is  held,  like  a  pointed  drop. 

74.  The  fpirit  of  wine  in  the  thermometer  begins  to  rife,  after  hanging 
it  for  fome  time  by  a  ftand,  on  or  over  a  tin  tube,  excited  at  once,  and  at 
no  great  difiance  therefrom. 

This  muft  be  tried  in  a  room,  that  in  the  courfe  of  the  experiment  has 
an  uniform  degree  of  warmth :  And  therefore  the  thermometer  to  ftand 
in  this  room  till  it  have  an  equal  pitch  of  warmth  therewith ;  as  alfo  the  per- 
fons,  who  are  to  perform  the  experiment.  The  thermometer  alfo  to  be  fo 
diftant  from  the  perfon,  who  excites  the  glafs  on  the  machine,  as  to  re¬ 
ceive  no  degree  of  warmth  from  him.  In  a  quarter  of  an  hour,  that  the 
tin  tube  is  excited  by  the  glafs,  the  height,  thro’  which  the  fpirit  of  wine 
diffulès  itfelf,  becomes  very  obfervable. 

If  the  thermometer  be  held  againft  the  excited  glafs,  the  fpirit  of  wine 
rifes  in  an  inftant  vifibly  upwards. 

The  tin  tube,  all  the  time  it  is  excited,  acquires  no  degree  of  warmth, 
that  may  be  felt  with  the  hand  on  its  clofe  furface  •,  But  in  the  time  of 
exciting,  if  you  either  move  the  finger, or  the  mouth  towards  it,  foas  to  re¬ 
main  at  a  certain  diftance  therefrom,  there  is  felt  a  foft  motion,  which  pro¬ 
duces  on  the  finger  or  mouth  a  gentle  warmth, 

75.  The 
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75-  The  electrical  fparks  from  metals,  as  iron  and  filver,  kindle  fluid 
matters,  which  are  otherwife  capable  of  being  kindled  by  means  of  a  flame. 
In  particular  this  experiment  eatily  fucceeds  upon  holding  a  vegetable  quint- 
dlence  in  a  tea-fpoon  under  the  hilt  of  an  excited  fword,  whofe  point  is 
turned  towards  the  exciting  glafs,  fig.  9.  This  fine  fpirit  is  alfo  very 
eafily  kindled  by  the  fparks  of  an  excited  tin  tube. 

This  experiment,  with  the  fparks  of  excited  metals,  was  made  by 
Dr.  Ludolph ,  Field-Phyfician  to  the  King  of  Frujfia ,  in  the  beginning  of 
1 744  •,  when  by  the  friCtion  of  a  glafs  tube,  he,  in  the  prefence  of  feveral 
hundred  perfons,  kindled  the  aetherial  liquor  of  Frobenius. 

76.  A  glowing  iron  caufes  no  flame  in  any  fpirit,  whether  the  iron  be 
held  quite  clofe  to,  or  at  the  diflance  of  a  few  lines  from  it  ;  but  if  ex¬ 
cited,  its  eleCtrical  fparks  inftantaneoufiy  kindle  any  fine  fpirit  (§.  71.) 

77.  The  fparks,  which  iflfue  from  an  excited  Man,  fet  on  fire  a  fpirit, 
even  as  quick  as  the  fparks  of  an  excited  metal,  whether  the  Man  be 
excited  either  immediately  by  the  glafs  of  the  machine,  or  by  means  of  a 
tin  tube. 

This  experiment  I  made  on  myfelf,  on  occafion  of  fhewin»  fome 
EleCtrical  Experiments  to  the  celebrated  Profeffor  Wolf  o{ Hall: ^or  at 
that  time,  neither  any  one  in  the  company,  nor  I  myfelf  knew,  that  the 
fparks,  which  arife  from  an  excited  Man,  were  capable  of  kindling,  or 
fetting  fpirits  on  fire.  But  in  regard  the  fparks  of  an  iron  tube,  which 
was  full  of  ruft,  had  fet  on  fire  the  vegetable  quinteflence  with  an  extra¬ 
ordinary  quicknefs ;  one  of  the  company  took  occafion  thence,  to  afk, 
whether  the  fparks  of  an  excited  Man  would  not  have  the  fame  effeCt?  I 
therefore  ftepped  direCtly  upon  a  fquare  frame,  ftrung  with  blue  filk 
firings,  and  laying  hold  with  one  hand  on  the  rufty  tube,  I  held  the  fin¬ 
gers  of  the  other  hand  over  the  quinteflence.  The  fparks  of  the  finder 
fell  fo  plentifully  into  the  filver  fpoon,  that  the  efience  was  in  an  inftant 
fet  on  fire.  I  he  more  unexpected  this  appearance,  the  greater  matter  of 
furpnfe  and  fatis.faCtion  it  yielded  the  company,  (fig.  12.) 

7S.  Dead  pullets,  pork,  raw  and  boiled  veal  may  be  excited  in  fuch  a 
manner  on  a  tin  tube,  or  in  the  hand  of  a  Man,  that  the  fparks  proceed¬ 
ing  from  the  flelE  fhall  alfo  kindle  the  vegetable  quinteflence. 

79.  vVhen  the  liquors,  which  bear  being  kindled  by  the  flame,  happen 
rot  to  be  quite  fine,  you  need  only  warm  either  the  fpoon,  wherein  you 
put  them,  or  previoufly  kindle  the  liquor,  and  again  extinguifh  it,  before 
you  approach  it  to  the  excited  body. 

Thus  I  have  with  eleCtrical  fparks  fet  on  fire  camphorated  fpirit  of 
wme,  fpirit  of  wine  tinged  with  faffron,  the  common  vegetable  efience 
dulcified  fpirit  of  nitre,  nay  French  brandy  and  corn  fpirits,  after  being 
previoufly  warmed  a  little.  0 
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If  you  would  kindle  oil,  pitch  and  fealing-wax  by  means  of  the  elec¬ 
trical  fparks-,  thefe  fubftances  muft  be  heated  to  a  degree,  nearly  ap¬ 
proaching  acccnfion. 

So.  One  fort  of  glafs  bears  the  being  excited  by  rubbing,  in  a  quicker 
and  ftronger  manner  than  another.  Among  thofe  made  -in  Germany ,  I 
have  found  the  white  ftreaky  fort,  peculiarly  proper  for  the  purpofe.  Of 
two  giaffes,  which  in  fubftance  are  of  equal  goodnefs,  but  which’differ 
in  thicknefs  and  fize,  the  thinner  and  fmaller  is  fooner  and  more  flrongly 
excited  than  the  other.  But  above  all  things,  the  glafs,  intended  to  be 
excited,  is  to  be  dry,  and  the  cufhion  neither  to  have  any  wet. 

8 1.  It  was  mentioned  above (§.  42.)  how  eleólricity  may  be  remarkably 
propagated  in  wet  filk  •,  and  tho’  but  moderately  wet,  the  eleólricity  of 
a  body  refting  thereon  proves  weaker  than  otherwife  it  would. 

82.  And  thus  the  air,  abounding  in  moift  vapours,  fo  as  to  wet  either 
the  blue  filk  firings,  on  which  the  bodies  lie  or  ftand  5  or  the  glafs,  which 
is  rubbed  ;  or  the  leather,  wherewith  it  is  rubbed,  will  make  the  elec¬ 
tricity  not  to  be  of  its  ufual  ftrength  :  And  in  thefe  circumftances  it  may 
be  faid,  that  at  times  the  weather  proves  an  impediment  to  Eleólricity. 

83.  When  an  excited  body  rcfts  upon  blue  filk  firings,  its  electricity 
extends  all  around  it  to  a  good  diflance :  But  upon  fo  near  an  approach  of 
other  bodies,  which  propagate  electricity,  as  to  be  within  its  fphere,  the 
body  comes  to  fhare  fomething  of  its  force  to  thefe  other  bodies. 

84.  Neither  the  original  nor  propagated  Electricity  is  interrupted  by  the 
motion  of  the  air,  whether  the  excited  body  be  expofed  to  the  wind,  or  to 
the  blaft  of  a  pair  of  bellows  or  of  the  mouth.  I  have  fometimes  caufed 
four  or  more  perfons  blow  with  their  mouths  againft  an  excited  rod,  and 
even  with  bellows,  without  ever  obferving  that  the  electricity  was  weake¬ 
ned  thereby. 

But  ftiould  a  moift  wind,  or  the  breath  of  the  mouth,  wet  the  blew 
filk  firings,  on  which  the  rod  or  other  body  refts,  the  Electritity  becomes 
thereby  diminiflied,  fo,  as  to  propagate  itfelf  in  the  ftand,  and  from  that, 
farther. 

85.  I  could  never,  by  means  of  the  glafs  on  the  machine,  communicate 
any  Electricity,  to  the  iron,  wherewith  a  magnet  had  been  long  armed  or 
capp’d,  tho’  laid  on  blew  filk  firings,  fo  as  to  excite  fparks,  which  are  other- 
wife  no  uncommon  thing  in  iron. 

86.  But  if  this  magnetic  iron  be  held  againft  an  excited  tube  of  iron 
plate,  which  is  impregnated  with  no  magnetic  virtue,  there  arife  fparks 
of  no  inconfiderable  force. 

87.  Nay  the  naked  magnet  becomes  but  flightly  excited,  if  the  glafs  im¬ 
mediately  communicate  the  Eleólricity  thereto. 

88.  But  if  either  a  naked  magnet,  its  capping  alone,  or  a  capped  mag¬ 
net,  be  fufpended  by  a  tube  of  iron  plate,  fo  as  to  be  in  immediate  contact 

there- 
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with,  thefe  bodies  acquire  To  drong  a  degree  of  EleCtricity,  as  that  the 
ifiuing  fparks  fliall  vifibly  feton  fire  the  vegetable  quintedence.  ' 

89.  There  would  dill  remain  various  experiments  to  be  made  ;  as  whe¬ 
ther  the  electricity  of  the  glafs  on  the  machine  would  be  weakened  upon  ex¬ 
citing  a  magnet  upon  it  for  fome  hours  together.  This  I  have  tried  twice, 
and  each  time  obferved  a  certain  degree  of  weaknefs  •,  which  I  not  only 
fenfibly  perceiv’d  in  the  aCt  of  exciting,  but  alfo  fome  time  after  I  had 
begun  a  new  to  excite  the  tin  tube  with  the  foregoing  glafs.  In  order  to 
diicover  to  what  this  might  be  owing,  I  made  the  experiment  with  the 
globe,  which  Profedor  Haufen  otherwife  employed  for  exciting  Electri¬ 
city  i  and  the  EleCtricity  immediately  (hewed  itfelf  in  its  greateft  drength : 

I  therefore  direCtly  put  another  glafs  to  my  machine,  and  being  rubbed  a 
number  of  times,  we  came  to  perceive  a  great  degree  of  EleCtricity.  I  at 
length  removed  the  blue  filk  firings,  on  which  the  excited  magnet  had 
lain,  and  ftretched  others  over  the  (land,  which  had  lain  in  the  fame 
room,  wherein  thofe  removed  had  (lood.  In  an  indant,  upon  moving  the 
glafs,  the  EleClricity  manifeded  itfelf  in  its  due  degree  of  drength,  and 
the  fparks  iduingoutof  the  tin  tube,  fet  fpiritson  (ire. 

With  this  new  glafs  I  excited  the  day  following  the  magnet  again  for 
fome  hours  luccefiively  ♦,  and  again  I  obferved  a  decreafe  of  EleClricity: 
After  this  I  let  the  glafs  reft,  that  it  might  fully  cool  :  In  fome  hours  after 
I  begin  anew  to  excite  the  tin  tube  and  the  (word  therewith:  But  the 
effeCt  was  fo  weak,  that  the  fparks  were  quite  unfit  to  kindle  any  fpirit. 
Upon  this  I  left  the  glafs  to  dand  for  24  hours  ;  but  afterwards  attempting 
to  excite  therewith,  the  EleClricity  it  communicated  to  the  fword  and  tin 
tube,  was  ftill  unable  to  kindle  the  quintedence ;  (o  that  I  took  a  fecond 
time  a  new  glafs,  and  ftrung  the  ftand  again  with  a  fet  of  new  ftrings, 
when  immediately  the  dedred  effeCt  enfued. 

But  after  differing  both  thefe  glades  to  dand  a  few  days,  they  again 
come  to  be  capable  of  diffidently  communicating  EleCtricity  to  bodies, 
which  lie  diffidently  near  them. 

Yet  from  both  thefe  remarks  I  would  not  have  a  general  propofition 
drawn,  as  if  the  magnetic  virtue  impeded  or  weakened  the  communication 
of  the  EleCtricity. 

90.  The  EleCtricity  excited  by  the  glafs  immediately  in  the  flefh  is  by 
much  weaker  than  that,  which  the  fiefh  receives  from  an  excited  tube  of 
iron  plate,  or  from  an  excited  man. 

By  the  former  I  have  not  been  able  to  kindle  the  vegetable  quintef- 
fence.  I  will  not  fay,  that  it  is  abfolutely  impoffible,  only  the  making  the 
experiment  would  take  up  too  much  time  :  On  the  contrary,  the  other 
EleCtricity,  which  the  flefh  acquired  from  an  excited  man,  or  tube,  fet  the 
quintedence  in  an  indant  on  fire  by  its  fparks. 
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9 1 .  Whereas  'men,  fwords,  and  tubes  of  iron  plate  acquire  from  the  ex¬ 
cited  glafs  fo  ftrong  a  degree  of  Eledricity,  as  to  fet  on  fire  all  manner  of 
fpirits  indifcriminately. 

92.  But  if  thofe  bodies  happen  to  be  excited  by  help  of  a  rope,  which 
is  immediatly  excited  by  the  glafs,  the  fparks  prove  very  weak  •,  and  fome- 
times  I  have  not  been  able  therewith  to  kindle  die  vegetable  quinteffence. 

93.  But  if  the  rope  be  excited  by  the  tin  tube,  which  lies  near  the 
excited  glafs,  it  communicates  to  a  fword  fuch  a  degree  of  eledricity,  as 
that  the  fparks  in  an  inffant  light  up  the  vegetable  quinteffence. 

9;.  A  diy  fpunge,  at  an  excited  fword,  or  an  excited  tube  of  iron  plate, 
gives  forth  no  fparks :  but  drenched  with  water,  gives  fparks,  which  are  of¬ 
ten  pretty  ftrong  ;  tho’  fometimes  I  have  not  been  able  to  kindle  with  them. 

95.  In  like  manner,  the  Eledricity,  which  is  propagated  from  the  flame 
of  an  excited  candle,  into  a  tin  tube,  is  not  of  a  degree  of  ftrength,  to  yield 
kindling  fparks. 

96..  Upon  cementing  with  wax  a  piece  of  wooden  board  on  a  beer-glafs, 
wherein  are  leaf-gold  or  fand-corns,  on  a  fmall  Hand  •,  or  upon  doing  o~ 
ver  a  glafs  cylinder,  in  which  aifo  the  like  light  bodies  lie  on  a  ftand,  ei¬ 
ther  with  dry  paper,  or  with  white  and  dry  linen,  or  black  and  dry  gawze, 
and  holding  an  excited  glafs  tube  over  it,  the  fubjacent  fmall  bodies  are  in 
an  inftant  made  to  fkip  and  frifk  about.  But  if  the  wood,  paper,  linen, 
gawze,  be  thoroughly  wetted,  ’tis  impoffible  with  the  glafs  tube,  never  fo 
ftrongly  excited,  to  caufe  fuch  frifking  motions  in  thefe  fmall  bodies : 
whereas,  if  the  glafs  cylinder,  on  which  the  wet- wood  is  cemented,  or  o- 
ther  wet  thing  lies,  be  placed  on  a  blue-filk  net,  ftrung  over  a  fquare 
frame  •,  and  the  ftand,  whereon  the  leaf-gold  lies,  be  fet  on  the  table,  un¬ 
der  the  frame,  fo  as  to  pafs  quite  thro’  the  net,  and  in  the  cylinder  be  at 
fuch  a  diftance  from  its  fides,  as  to  have  little  or  none  of  its  eledricity 
communicated  •,  the  leaf-gold  begins  to  frifk  and  fkip  about,  each  time 
the  excited  glafs  tube  is  paffed  over  the  wet  wood,  the  wet  paper,  the 
wet  linen  and  the  wet  gawze. 

97.  When  atube  of  iron-plate,  or  a  fword,  is  excited  at  both  ends  at 
-once  by  two  glaffes;  the  communicated  eledricity  operates  ftronger,  than 

if  it  only  arofe  from  one  excited  glafs :  The  encreafed  degree  of  ftrength 
manifefts  itfelf  both  by  the  eledrical  fparks,  and  by  the  bending  of  the 
water-fiafh,  palling  out  of  a  fiphon  or  crane  over  the  tube :  For  the 
fparks  prove  longer,  ftrike  more  violently,  and  fooner  kindle :  And  the 
water-fiafh  is,  at  fome  diftance  from  the  tube,  bent  towards  it;  which 
otherwife  happens  not,  if  only  one  glafs  be  employ’d  to  excite  eledricity. 

98.  The  propagation  of  eledricity  is  fo  quick,  as  not  only  by  farto 
exceed  the  flafh  of  kindled  powder,  but  alio  the  motion  of  a  bullet,  which 
in  a  fecond  paffes  thro’  a  length  of  600  foot. 

The  experiments,  whereby  I  difeovered  this,  are  as  follows.  I  laid  on 
the  blue  filk  firings  on  the  ftand,  Fig.  14.  an  iron  rod,  feven  ells  long, 
Vol.  II.  S  afid 
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and  to  one  end  thereof  fufpended  a  thread.  Near  the  other  end  I  planted 
myfelf  on  the  blue  filk  net  of  a  fquare  frame,  exciting  one  hand  at  the 
glafs  of  the  machine:  Upon  this,  I  held  a  finger  of  the  other  hand  towards 
the  iron  rod  ;  and  no  fooner  did  the  fparks  burft  out  between  the  finger 
and  the  rod,  than  the  thread  at  the  other  end  was  moved. 

Upon  this,  1  trailed  along  a  hempen  rope  of  60  ells  in  length  out  of  the 
room,  where  the  machine  was,  thro’  a  hall,  and  out  of  this,  into  ano¬ 
ther  room,  and  back  again  to  the  firfl  room :  The  rope  moved  along 
blue  filk  firings  fufpended  atop  the  doors :  Both  the  ends  of  the  rope  were 
in  the  room  rembved  fome  ells  afunder.  On  the  one  end  I  caufed  a  per- 
fon  Hand  with  a  glafs  roundle,  on  which  there  lay  leaf-gold:  Near  the 
other  end  I  myfelf  flood  upon  the  blue  filk  net  of  a  fquare  frame^  hold¬ 
ing  one  hand  towards  the  glafs  of  the  machine  :  After  I  was  excited,  I 
with  the  other  hand  laid  fall  hold  on  the  rope no  fooner  was  this  done, 
than  the  leaf-gold  on  the  glafs  roundle  at  the  other  end  of  the  rope  began 
to  fkip  and  frifk  •,  and  fcarce  was  there  any  fpace  of  time  obfer vable  be¬ 
twixt  the  touching  the  rope,  and  the  leaf-gold’s  beginning  thus  to  fkip. 

99.  The  electrical  fparks  are  with  as  great  velocity  propagated  to 
bodies,  as  ele&ricity  in  general-,  and  prove  as  ftrong  in  the  part,  where 
they  ceafe,  as  where  they  begin. 

This  appears  by  feveral  experiments :  If,  for  inflance,  you  prefs  the 
finger  againft  the  end  of  an  iron  rod,  that  refts  on  blue  filk  firings  ;  fo  foon 
as  an  excited  man  either  holds  his  finger,  or  an  excited  piece  of  metal 
againft  the  other  end  of  the  rod,  fo  that  fparks  fhall  arife,  a  violent  pricking 
is  felt  in  the  prefled  hand:  If  the  rod  be  preffed  againft  the.cloaths,  fo  as 
thefe  fhall  be  made  to  lie  clofe  to  the  body,  the  pricking  will  be  felt  each 
time  very  violent  and  quick,  on  each  part,  on  which  the  rod  preffes. 

This  fenfation  is  felt  more  violent  ftill  on  the  head :  I  have  fometimes 
taken  up  an  iron  hammer  with  the  wooden  handle,  and  prefting  hard  its  flat 
part  againft  the  forehead,  have  held  its  narrow  or  fliarp  fide  againft  an  ex¬ 
cited  tube  of  iron-plate,  at  the  diftance,  that  fparks  are  produced  at :  When 
fuch  fparks  arife,  one  imagines,  they  pafs  thro’  the  middle  of  the  ham¬ 
mer,  and  that  the  ftroke  of  the  fparks  goes  in  a  ftreight  line  through  the 
hammer  and  the  whole  head  j  and  this  ftroke  is  alfo  fo  violent  as  to  make 
the  head  quake  fo  that  I  was  apprehenfive,  the  often  repeating  this  ex¬ 
periment  might  poflibly  hurt  the  brain :  If  you  apply  the  hammer  to  the 
teeth  or  gums,  the  ftroke  does  in  like  manner  prove  fo  twingiug,  as 
that  one  would  not  chufe  to  feel  it  often. 

1 00.  EleCfricity  may  be  propagated  thro’  glafs,  and  put  into  motion 
light  bodies  in  vacuo,  equally  as  in  the  free  air. 

If  you  lay  on  a  fmall  ftand  on  the  plate  of  an  air-pump  a  glafs  roun¬ 
dle  with  leaf-  gold,  and  a  glafs  bell  or  receiver  over  all  •,  after  the  air  is 
quite  exhaufted,  let  a  glafs  tube  be  rubbed  and  held  on,  or  over  the  bell ; 
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at  each  ftroke  of  rubbing  the  tube,  the  leaf-gold  under  the  bell  is  put  into 
eleótrical  motions. 

Ir  the  glafs  of  the  bell  happen  to  be  fomething  thick,  it  may  be  previ- 
oufiy  warmed  with  a  warm  cloth. 

101.  I  have  put  into  balls,  fuch  as  thofe  on  Thermometers,  fome 
grains  of  fand,  and  hermetically  fealed  the  fhort  tube  ot  the  ball,  after  the 
air  has  been  forced  out  by  the  heat.  Now,  whether  I  hold  thofe  balls  either 
againft  an  excited  glafs  tube,  or  an  excited  metal,  the  find-corns  remain 
ftill  motionlefs  therein. 

They  alfo  remain  without  motion,  tho*  the  balls  are  open  at  the  points 
and  confequently  full  of  air. 

102.  If  you  rub  a  narrow  and  exhaufted  glafs-tube  between  the  fingers  ; 
or  if  you  lay  the  hand  on  an  exhaufted  glafs  globe,  turned  round  with  a 
wheel,  or  rub  the  globe  on  a  lerther  cufhion  on  the  lathe,  there  is  within- 
fkle  produced  a  light,  almoft  filling  the  whole  glafs  tube,  and  diftufing 
itlelf  out  in  various  parts  of  the  globe. 

103.  But  there  is  alfo  produced  without-fide  the  exhaufted  globe  a  light, 
upon  holding  a  body,  as  for  inftance,  a  finger  or  piece  of  metal  againft  it. 

104.  If  an  exhaufted  glafs  cylinder,  which  is  fome  inches  in  diameter* 
be  brought  towards  an  excited  tube  of  iron  plate,  there  arifes  on  its  in* 
ward  furface  a  number  of  rays,  flafhing  up  and  down  like  lightening,  and 
diftufing  themfelves  internally  about  the  whole  cylinder. 

If  this  experiment  be  made  with  a  fmall  globe  or  ball,  having  a  narrow 
tube,  hermetically  fealed  over  the  fire,  after  the  air  is  expelled  by  the  heat ; 
the  whole  ball  will  be  internally  enlightened,  and  its  tube  fo  filled  with 
light,  that  when  held  to  the  excited  tin  tube,  the  light  fhall  feem  to  flow 
like  a  ftream. 

This  ftream  becomes  ftill  more  fenfible,  if  there  is  fome  quickfilver  in 
the  exhaufted  ball 

I  have  cau fed  to  bend  a  narrow  glafs  tube  in  fuch  a  manner,  as  that  the 
figuie  has  reprefcnted  the  firft  letters  of  ones  name  •,  I  alfo  put  fome  quick - 
filver  into  it,  and  expelled  the  air  by  means  of  fire,  and  then  fealed  the  tube 
with  a  view,  by  thus  producing  the  eledtrical  light  in  the  bent  tube,  of  re- 
prefenting  the  letters  in  the  dark  :  Yet  I  could  not  then  fucceed,  as  prob¬ 
ably  the  air  was  not  quite  expelled,  or  the  tube  was  too  narrow ;  and  my 
affairs  have  not  hitherto  allowed  me  to  repeat  the  experiment. 

105.  ’s  Gravefand  deferibes  a  machine,  by  means  of  which,  a  glafs  globe 

may  be  rubbed  in  vacuo  with  a  cloth  ;  and  if  this  rubbing  be  performed  in 
the  dark,  there  is  a  light  obferved  on  the  globe.  A  machine  fhould  alfo 
fee  devifed  where  all  the  experiments,  which  are  now  done  in  the  open  air, 
might  be  performed  in  vacuo.  S  2  Jn 
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An  Account  of  a  Whirlwind  that  happened  in  Moklmta, a 

in  Weftmannia,  on  the  27th  of  September,  1725.  By  M.Enc 
Kalfenius.  From  the  Adta  Literaria  Suecias  Tnmeltre  4.  Ann. 

1725.  p.  106. 

T ranjlated  from  the  Latin. 


ON  the  27th  of  September  laft  paft,  near  two  in  the  afternoon,  as  M. 
Kalfenius  had,  after  dinner,  got  upon  the  top  of  a  iandy  riling 
ground  near  the  Bifhop  of  Moklintd s  houfe,  and  the  clouds,  which 
were  fcattered  here  and  there  over  the  face  of  the  heavens  (for  a  rain  which 
had  lafted,  without  intermiffion,  for  forne  time,  ceafeda  little  before  noon) 
teemed  at  length  to  gather  together  in  order  to  a  Ihower :  At  hill  a  kind 
of  indiftinä  noife  or  murmuring  was  heard  as  it  were,  at  a  dihance  ; 
which  tho’  it  feemed  to  him  to  be  fomething  uncommon,  as  a  gentle 
wind  blew  from  the  weft ;  yet  fufpefling  that  nothing  more  remarkable 
would  arife  from  fo  trivial  a  matter,  he  returned  home  and  went  in  to  his 
own  chamber.  But  upon  his  commmg  out  again  immediately,  a  great 
rumbling  noife,  like  that  of  a  very  rapid  river,  filled  the  whole  air.  Upon 
looking  about  for  the  caufe  of  this  phenomenon  he  obferved,  that  fome¬ 
thing  like  fmoke  came  from  the  weft,  that  was  divided  into  feveral  balls, 
which  moved  round  very,  fwiftly,  and  poured  down  into  his  area,  a  great 
Quantity  of  water,  not  like  drops  of  rain,  but  whole  pailfuls  as  it  were. 

At  which  being  not  a  little  furprifed,  and  not  being  hire  what  the  mat¬ 
ter  was,  he  went  in  again  ;  but  had  fcarce  been  gone  fo  far  as  to  look  thro 
the  window,  when  he  few  the  thatch  of  a  certain  granary,  ail  of  a  hidden, 
railed  aloft,  as  if  torn  off  with  hands,  and  the  wooden  fpars  for  keeping 
on  the  thatch,  tho’  pretty  large  and  heavy,  on  account  of  the  continual 
rain,  carried  like  feathers  thro’  the  air.  A  large  gate  newly  put  up,  with 
its  roof  and  thick  ftrong  pofts  of  firr,  and  feme  of  the  roofing  next  the 
gate  was  broken  in  pieces,  and,  what  will  feem  remarkable  thrown  to  the 
part  oppofite  to  that  from  which  the  wind  blew.  A  ftrong  chimney  was 
thrown  down,  and  the  tiles  fcattered  about ;  the  boards  and  laths  upon 
the  fmaller  houfes  were  tom  off  and  broken;  moreover,  the  whole  air 
was  all  of  a  hidden  filled  with  thatch,  laths,  and  every  thing  elfe  that 

could  not  withftand  the  violence  of  the  ftorm. 

As  foon  as  the  temped  abated,  M.  Kalfenius  went  out,  m  order  to  view 
more  accurately  this  hidden  delblation,  when  he  met  one  of  his  fervant- 
maids  who  happened  to  be  abroad  about  lome  bufinefs  without  the  village, 
who,  as  Ihe  wanted  to  go  thro’  the  gate  that  was  thrown  down,  as  has 
been  faid,  was  fuddenly  feized  by  the  Whirlwind,  which  carrying  her  up 

into  the  air  fo  as  not  to  touch  the  ground,  the  diftance  of  15  or  20 

•  iathoms. 
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fathoms,  laid  her  down  on  the  top  of  a  rifing  ground,  where  tho*  fhe 
catched  hold  of  the  rock,  fhe  had  much  ado  to  withHand  the  violence  of 
the  florm.  Then  we  found  that  all  the  hedges,  thro’  which  the  Whirl¬ 
wind  had  taken  its  courfe,  for  the  fpace  of  40  or  50  fathoms  in  breadth,' 
were  broken  and  ftrewed  here  and  there  over  the  Helds  ;  and  we  obferved, 
that  the  new  and  ftrong  laths  were  not  only  carried  two  Hones  throw,  but 
fplit  as  with  an  ax,  and  broken  in  feveral  places,  nay,  and  driven  into  the 
top  of  the  rifing  ground  a  foot  deep. 

Next  M.  Kafenius  carefully  enquired,  where,  and  in  what  manner  this 
Whirlwind  HrH  appeared  ;  of  which  he  had  different  accounts  from  diffe¬ 
rent  perfons,  yet  almoff  all  agreed  in  this,  that  a  thick  fmoke  was  ob¬ 
ferved  to  arife  from  the  neck  of  land  which  Hretches  out  into  the  neigh¬ 
bouring  lake,  and  is  about  the  eighth  part  of  a  mile  from  where  M.  Kal- 
fenius  lived,  and  that  prefently  the  Whirlwind  was  carried  thither  with  fo 
much  impetuofity  along  one  arm  of  the  lake,  as  to  carry  up  into  the  air 
fuch  a  great  quantity  of  water,  and  the  lake  feemed  to  rife  up  in  walls,  as 
it  were,  as  is  evident  from  Scripture  was  the  cafe  with  the  river  Jordan  \ 
and  hence  doubtlefs  did  theie  waters  rife,  which  did  fo  plentifully  overflow 
the  village. 

To  the  eaff,  this  Whirlwind  did  no  lefs  damage;  for  a  wood,  which 
Hood  in  its  way,  was  for  the  moH  part  pulled  up  by  the  roots,  and  le¬ 
velled  to  the  ground.  In  the  mean  time,  the  Whirlwind  gradually  mount¬ 
ed  up  in  the  air ;  fo  that  about  half  a  mile  from  the  village,  it  was  ob¬ 
ferved  to  carry  along  with  it  boards,  laths,  beech-bark,  with  which  the 
houfes  are  thatched,  befides  other  fubHances,  which  foon  after  fell  into 
V  the  neighbouring  lake.  But  what  feems  moH  remarkable  is,  that  the  thick 
cloud  or  fmoke,  which  had  fpread  a  difagreeable  Hench,  immediately  fet¬ 
tled  over  the  lake. 

After  all  this,  it  began  again  to  rain  plentifully,  and  continued  fo  next 
day. 


The  eating  of  Spiders  without  any  ill  effeti.  From  Sir  Sim.  Schol- 
zius,  MiJ'c.  Curios .  Ann  2d.  ObJ'.  X. 

I  Knew  a  young  Scotchman ,  a  Student  at  Leyden ,  who  eat  fpiders 
continually,  without  any  ill  confequence:  he  hunted  them  out  in 
every  corner  of  the  houfe,  and  affirm’d  they  were  very  delicious  food. 
He  had  a  pale  countenance  indeed,  and  feemed  a  little  bloated  under  the 
eyes,  but  was  otherwife  healthy. 

Borelli  takes  notice  of  the  inoxious  comeHion  of  fpiders  {a).  An  idiot 

at 
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at  Padua  eat  both  them  and  fcorpions  without  damage,  and  Ojfredus .  faw 
a  beggar  at  Orleans  devouring  fpiders,  and  other  filthy  ill-looking  animals 
without  detriment  ( h ). 


Strange  Idiofyn  crafies.  From  Dr.  Sim.  Scholzius,  Mifc.  Curios 

Ann.  2d.  Obf.  XL 

A  German  ftudcnt,  who  was  my  fellow-boarder  at  Leyden ,  eat  apples 
and  eggs  familiarly,  raw  or  drefied  ;  he  cou’d  handle  and  fee  them 
he  on  a  table,  without  the  lead:  difturbance  :  but  if  any  one  flirred  them, 
it  was  wholly  infupportable  to  him,  he  could  not  look  at  them,  but  was 
feized  with  a  total  fainting  and  fwoon,  which  the  famous  Dr.  Witte ,  of 
Riga  in  Livonia ,  and  my  countryman  Scholzius ,  who  were  alfo  my  fellow- 
boarders  then,  as  well  as  my  landlady  and  her  fon,  with  others,  were  wit- 
nefies  of,  and  of  the  entire  reality  both  of  this  and  the  preceding  hiftory.  I 
obferved  fomething  like  this  at  Elbing  in  a  clergyman,  an  intimate  friend 
of  mine,  who  cou’d  not  eat,  nor  even  behold  a  pig  ftuffed  and  roafted  with 
the  head  and  feet  on,  as  they  drefs  it  in  Prujfia ,  without  fwooning,  but  after 
the  head  was  removed,  he  could  even  eat  of  the  pig  without  difficulty. 


Short  Reflections  on  the  Plague ;  and  particularly  on  its  rifle  and  cure. 
By  Dr.  John  Kan  old.  From  the  Breflaw  Colle  Cl  ton. 

Tranßated  from  /^High-Dutch. 

THE  Plague  feems  to  arife  not  lo  much  from  any  inbred  defedt  or 
corruption  of  the  air,  or  from  a  bad  diet,  as  folely  from  contagion, 
or  the  communication  of  the  peftilential  matter  ;  in  the  fame  manner 
as  the  venereal  difeafe  *,  tho’  it  is  not  to  be  denied,  but  thatv  the  weather 
may  greatly  influence  its  raging  and  fpread.  For  from  undoubted  teftimo- 
nies  it  is  evident,  (i)  That  the  Plague  in  moft  parts  of  Chriftendom , 
is  conftantly  wont  to  take  its  rife  from  the  eaft,  and  particularly  Turkey. 
(2)  That  this  calamity  is  peculiar  to  the  eaft,  efpecially  Turkey.  (3)  That 
it  is  communicated  thence,  partly  by  infedted  perfons,  and  partly  by  in- 
fedted  goods,  efpecially  thofe  tainted  with  the  miafmata  and  recrements  of 
infedted  perfons  *,  by  land,  to  Hungary  and  Poland  ;  and  by  water,  to  Italy , 
France ,  Spain,  Holland , 9 England ,  (as  was  the  cafe  in.  1663,  by  means  of 
cotton  from  Turkey  )  and  other  maritime  places,  by  the  way  of  an  adtual, 
material  ferment.  Yet  (4)  that  all  this  happens  by  a  particular  diredtion 
of  the  divine  providence,  at  one  time  preferably  to  another  j  partly  the 

various 


(b)  Job.  Rhod  Cent.  3.  Obf.  19. 


of  Germany,  &c. 

various  co-operation  and  predifpofition  of  the  feafons  of  the  year;  and 
partly,  negligence,  felf-intereft,  malice  and  other  circumftances,  now  at 
this,  anon  at  another  time,  bringing  forth  this  contagion  from  its  native 
foil  into  foreign  countries:  Whence  thofe  conftantly  engaged  in  commerce 
with  Ttirky ,  efpecially  the  Venetians ,  have  come  to  this  falutary  refolution, 
not  only  to  conftitute  a  {landing  Council  of  health,  but  order  all  drips  from 
the  Levant  to  perform  a  fhorter  or  longer  Quarantine,  before  ever  they 
fhall  venture  a-fhore.  However  (5.)  this  holds  true,  that  the  Plague  in  its 
original  mufl  needs  have  a  fpontaneous,  material  caufe,  even  without  any 
derived  Contagion;  poftibly  exerting  itfelf  as  little,  as  among  us  does  the 
caufe  of  Petechial  fevers;  which  not  every  year,  but  after  a  fhorter  or 
longer  period,  thro’  the  means  of  a  peculiar  difpofition  of  our  bodies,  and 
the  weather,  originally  take  their  firft  rife  amongfl  us.  What  Uelmont * 
remarks;  namely,  that  the  plague  recurs  offener  now  than  formerly  it  did, 
holds  very  true;  and  that  not  only  in  Chriftendom ,  but  in  the  Eaft  itfelf; 
here,  on  the  fcore  of  the  Mahometan  dodfrine  of  fate;  there,  by  means 
of  the  frequent  intercourfe  at  this  day  maintained  with  the  Eurkijh  Pro¬ 
vinces:  Two  circumftances  that  formerly  did  not  take  place;  whence  then 
the  plague  could  not  produce  fuch  repeated  and  wide-defolating  ravage,  as 
it  ufually  does  at  this  day.  But  where  and  whence  this  peftilential  mate¬ 
rial  Caufe  had  formerly  firft  derived,  and  ftill  at  this  day  derives  its  origi¬ 
nal,  remains  ftill  a  queftion;  efpecially  as  little  attention  has  been  bellowed  ' 
on  fuch  Origination,  the  univerfal  or  common  caules  barely,  yet,  without 
grounds,  being  regarded  and  ftuck  to;  tho’  at  prefent  feveral  learned  Phy- 
ficians  have  been  forced  in  general  to  own,  that  the  plague  is  by  contagion 
communicated  from  the  Eaft  to  Europe.  To  me  it  feems  highly  probable, 
that  the  Plague  principally  takes  its  material  rife  in  Egypt ,  and  other,  either 
neighbouring  or  diftant  countries,  alike  difpofed  therewith,  by  means  of 
a  peculiar  action  of  the  climate,  air  and  weather,  on  vitiated  and  corrupted 
bodies:  And  indeed  either  it  ufually  takes  birth  from  that  native  diftem- 
per,  proper  to  the  Egyptians ,  called  Dem  el  muya,  which  in  a  few  hours 
carries  oft  feveral  perl'ons,  and  is  accompanied  with  vomitings,  anxiety, 
exceflive  'teat,  violent  thirft,  phrenfy,  difquietude,  corrupted  ftools,  and 
other  fymptoms  common  to  the  plague,  especially  tumours,  and  thofe 
fubfiding  again :  Or  it  is  bred  of  itfelf  immediately  from  the  exceftive 
drying  heat  of  the  climate,  and  from  the  Nile  water  corrupting  in  pits  and 
citterns,  and  the  nafty  manner  of  living  of  the  poorer  fort  near  canals,  full 
of  {linking  water. 

1  he  grand  miftake  in  the  feveral  Methods  of  cure  hitherto  ufed  for  this 
calamity,  is  the  negieóting  to  fecond  and  promote  the  efforts  of  nature: 
Her  ufua!  way  is  to  expel,  with  the  fooneft,  any  noxious  recrements,  re¬ 
ceived  into  the  body  by  outlets  proportioned  thereto;  as  by  ftveat,  urine, 
ftooi,  Efc.  Phe  fame  procedure  of  nature  we  alfo  obferve  in  the  plague, 

w  hilft 
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whilft  commonly  fhe  attempts  the  difcharging  the  unknown  and  highly 
deleterious  ferment  or  poifon  by  buboes  in  the  groin,  armpits,  and  behind 
the  ears i  or  failing  in  this,  by  carbuncles;  that  is,  gangren’d,  nay  fpha- 
celated  abfcefles.  Of  fuch  peflilential  excretions  we  find  innumerable 
infiances  in  the  feveral  cafes  and  obfervations  that  are  handed  down  to  us  ; 
but  which  thro’  the  prejudice  of  Syftem  and  Authority  have  not  been 
confidered  in  that  light  evidence  would  feem  to  claim. 

The  hiftory  of  all  ages  fhews,  I.  That  the  plague  has  been  always 
accompanied  with  tumours  and  carbuncles.  2.  That  fuch  excretions 
prove  the  fureft  and  beft  relief;  almoft  all  thofe,  who  have  had  fuch 
excretions,  having  recovered.  3.  That  the  mifcarriage  of  other  Patients 
was  owing  to  fuch  excretions  either  happening  too  late,  being  infufficient, 
or  appearing  not  at  all,  or  being  accompanied  with  other  diforderly  motions 
and  excretions. 

Notwithftanding  thefe  evident  truths,  fuch  excretions  have  barely  been 
confidered  as  fymptomatical;  and  confequently  their  treatment  thrown  o- 
ver  on  manual  Operations;  and  the  internal  and  capital  cure  directed  to 
promote  and  excite  fweating,  and  by  no  means  the  excretions,  pointed  at 
by  nature. 

Tho’  an  appropriated  fpecific  for  promoting  fuch  excretions  be  not  hi¬ 
therto  known;  yet  from  diligently  confidering  the  nature  of  the  humours, 
to  be  excreted,  the  organ  and  the  medicines,  it  may  not  be  a  thing  impof- 
fible  to  light  on  fome  one,  that  ftiall  ferve  to  promote  the  expulfion  of 
peftilential  abfceftes;  as  we  are  not  without  fpecifics  in  other  dileafes  with 
eruptions. 
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